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AEROSPACE 


ESA Plans New Space Environment Simulator 


BRO707115694 Brussels ATHENA in French May 94 
p 40 


[Theo Pirard report: “One More ‘Star’ at Liege Space 
Center’*| 


[Text] In July 1999, a powerful Ariane 5 rocket will be 
launched trom Kourou (French Guiana), carrying the 
21st century's first space telescope, developed under the 
European Space Agency (ESA) scientific program. This 
European observatory. called Xmm (X-ray Multi- 
Mirror), will circle the Earth in a very elliptical orbit 
between 7,000 and 70.000 km. It will be highly sensitive 
to sources of X-rays in the universe, ranging from stellar 
phenomena close to the sun to remote nuclei of active 
galaxies. Its long-term measurements of low-energy X- 
rays in the electromagnetic spectrum—with wavelengths 
of between | and 50 angstroems (| angstroem = 0.0001 
micron)—will hopefully yield data of comparable quality 
to those in the optical and ultraviolet ranges, with which 
astrophysicists are familiar. 


The performance required of the Xmm will depend on 
proper preparation of its useful load in a simulated 
environment. The useful load consists of three tele- 
scopes, each comprising 58 overlapping mirrors, rather 
like buckets. These mirrors intended to catch the X-rays 
have glancing incidence; they look like very thin hoops 
or tubes (1 mm thick), almost cylindrical in shape 
(actually, slightly tapered), the internal surface of which 
1s covered with iridium/gold. and 1s reflective. Together 
they form a module concentrating the radiation detected 
in the telescope. Each module of 58 mirrors 1s 0.60 m 


long, has an exterior aperture of 0.80 m, and a mass of 


approximately 280 kg. This module—one of three on the 
Xmm—undergoes meticulous preparation, so as to pro- 
duce an instrument enabling precise and highly-sensitive 
observation. 


The ESA had for several years been planning to make the 
mirrors from carbon fibers. to ensure lightness and 
rigidity. However, it has not proved possible to produce 
totally identical mirrors using this technology, which 
also causes the serious problem, for a mirror, of degas- 
sing in a space environment. The ESA has now opted for 
a heavier metal structure using nickel. This choice gives 
rise to problems for ground tests, as the nickel module 
deforms under its own weight 1f placed horizontally. 
Therefore, to avoid this elastic effect, the module has to 
be tested in a vertical position. Such a space environ- 
ment simulator does not exist in Europe, it has therefore 
been necessary to find a suitable site to construct one. 
and a qualified team to operate it. 


Europe has, in the Munich area, a unique horizontal 
simulation facility for testing and qualifying X-ray sen- 
sors. However, as stated above, it 15 out of the question 
to use it for the nickel structures for the Xmm mirrors. 
At the end of 1993, the Liege Space Center (CSL) 
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contacted the ESA, offering to equip itself with a new 
space simulation tank for qualifying the Xmm’s tele- 
scopes, using precise tests. Assisted by two companies, 
Amos and Ateliers de la Meuse, which have helped to 
equip the present Sart Tilman facilities, the CSL has 
submitted a technical and financial proposal for the 
design, production and operation of the new testing 
facility. 


This proposal was well-timed: It provided the opportu- 
nity to enlarge the infrastructure, originally designed for 
50 but now accommodating 60 engineers, technicians, 
and secretaries working in close proximity. “This 1s the 
price of the success of our space activities. We now have 
to argue over whose turn it 1s to work on the office 
computers.” comments CSL Director Claude Jamar. 


At one time, it was planned to sink a 100 m-deep shaft in 
the Sart Tilman industnal park for the Xmm simulator. 
This would have taken too long. and would have been 
too difficult. The CSL has now come up with a neat 
suggestion for carrying out the space qualification for 
mirrors sensitive to X-rays: Conducting the tests in the 
remote ultraviolet range, then, by processing the data, 
adapting the measurements for X-radiation. Ultraviolet 
1S a range in which the Liege researchers have been 
dominant since the early days of European spaceflight. 


During th. 70°s, Liege University showed its pedigree in 
space technology by testing the Td-1IA_ telescope. 
Furope’s first astronomical satellite. The CSL has just 
concluded its tests on the EIT (Extreme Ultraviolet 
Imaging Telescope) instrument, which will be located on 
SOHO (Solar and Heliospheric Observatory), a Euro- 
pean satellite for observing the sun and its environment. 
The CSL’s major role in testing the Xmm observatory 1s 
a bonus for the Liege Space Spatiopole. a group of Liege 
companies specializing in space. 


A 280 Million Investment 


Vertical installation, as defined by CSL, Amos, and 
Ateliers de la Meuse, certainly impresses by its dimen- 
sions. The building will be constructed to a height of 30 
m. It will contain an air-conditioned clean room, 16 m 
high. accommodating a vacuum tank, 11m high and 4m 
in diameter. Inside this tank, a 12 m deep cellar will be 
equipped with three collimators simulating the luminous 
emissions from the stars to be observed. To some extent, 
these collimators operate in the opposite way to tele- 
scopes, SO aS to create and transmit vertical beams 
towards the equipment being tested. The detectors in the 
focus of the mirrors will be located around 9 m above the 
ground. A small suite of offices. adjacent to the clean 
room, will form the “umbilical cord” to the present CSL 
building. 


There is now a real race against time to meet a very short 
deadline: Everything has to be completed in barely a 
vear. The major Xmm simulator has to be operational by 
1995. so as to test and calibrate the first mirrors. The 
Amos company has been awarded the main contract for 
this CSL expansion. Bids for sub-contracts are being 








tt 


invited across Europe. Major economic spinoffs for the 
Walloon region may be expected trom this project for the 
Furopean space program, as was pointed out by Luc 
Fuenne, on behalf of Albert Lienard, minister of tech- 
nological development and employment, at the official 
announcement of the choice of Liege for the tests on 
Xmm. The investment to be agreed amounts to 280 
milhon Belgian francs [BF], ‘ncluding BF200 million 
covered by the ESA for the simulator as such. The 
remaining BF&8O million have to be covered by the 
federal government, the Walloon region, Liege Univer- 
sity, and. not least, the CSL’s own funds. 


According to Roger Bonnet. director of ESA’s scientific 
program, the fact that the Xmm test facilities have been 
established within the CSL reflects the recognition 
awarded to the assets and expertise of the center for 
coordinated European testing. operating under the aegis 
of Liege University. The Liege researchers’ expertise, the 
scope for expansion and access, an infrastructure already 
oriented towards the problems of space simulation, with 
its three tanks of different gauges—all these assets have 
enabled ESA to award the Liege Space Center an “extra 
star.” In this respect, the fact that space astronomy. with 
orbiting astrophysics laboratories. 1s one of the key 
activities of ESA certainly helps. Space optoelectronics, 
ranging from infrared through X-rays, thus has a prom- 
ising future. so that Liege can count on jobs with high 
added value. 


Andre Gob, speaking on behalf of Jean-Maurice 
Dehousse. federal minister of screntific policy and scien- 
tific and cultural institutions, has pointed out Belgium's 
interest in ESA, with 98 percent of Belgian space activ- 
itics carried out under the European program. On this 
basis, the universities and scientific institutions, together 
with Belgian industries, contribute around 5 percent of 
ESA’s scientific satellites. Belgium's contribution to the 
xmm., the cost of which 1s estimated at ECU 540 million 
(over BF21 billion), amounts to BFI60 million, 
financing, for example, the optical monitor. which 1s 
essential for the scientific utilization of the Xmm satel- 
lite 


Implementation of the Optical Monitor 


Liege University’s Astrophysics Institute, located on the 
Cointe heights. 1s involved in implementing the Xmm 
optical monitor (Xmm- Om). Jean-Marie Vreux. the 
institute's works manager, and CSL Director Claude 
Jamar are jointly responsible for implementing the 
Xmm-Om. This is being financed by loans from the 
Federal Services for Scientific, Technical, and Cultural 
Aftairs (SSTO, formerly SPPS). A major part of the 
developmental work on the flight equipment will be in 
the hands of the CSL. and Belgian astrophysicists will be 
ensured privileged access to astrophysics research 


Xmm-Om will enable observations in the optical and 
ultraviolet ranges. correlating perfectly with those car- 
ried out on X-rays. This simultaneity in obtaining mea- 
surements over a wide range of frequencies 1s essential to 
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our understanding in all their complexity the many 
sources of X-rays, which show significant variations over 
a brief period of time. The various regions of the 
electromagnetic spectrum contain multiple and comple- 
mentary information on the physics and the nature of the 
transmitting object. The Liege astrophysicists are partic- 
ularly interested in using the optical mirror and the 
Xmm telescopes to study such phenomena in the uni- 
verse as globular masses, stellar winds, double stars, and 
the remains of supernovas. 


On the eve of the new century, high-energy astrophysics 
as a Whole is about to make a tremendous leap forward. 
The European Xmm satellite will indisputably provide a 
new vision of celestial phenomena, such as those already 
observed by the Hubble Space Telescope (HST). The 
high-quality spectral measurements enabled by the 
Xmm in the X range of the electromagnetic spectrum 
will help to improve our evaluation of the quantity of the 
physical condition and development of the most ener- 
getic and violent phenomena in the galaxies. Between 
1995 and 1998. the Liege Space Center will therefore be 
geared to the age of the Xmm, with its new space 
simulation tool. This, together with the successive 
Giotto. Hipparcos, and ISO (Infrared Space Observa- 
tory) programs, puts us well on the way to the year 2000. 


British Hotol Designer Proposes New Skylon 
Space Plane to ESA 

DAH SOSYSB Stuttgart FLUG REVUE in German 
Vay 94 p 10 


( Text] The British engineer, Alan Bond, who has already 
made a name for himself with the Hotol Project by 
designing a revolutionary space transport vehicle, 1s 
again in the news. The first time around the project 
floundered because of inadequate financial backing and 
technical difficulties. In Skylon, and with the backing of 
his government, Bond now proposes a new space vehicle, 
the feasibility of which will be examined within the 
framework of the ESA. In this project too, Bond relies on 
a special propulsion system, the details of which remain 
secret. It 1s known, however, that Skylon will employ two 
Sabre (synergetic air-breathing and rocket engines). 
These are engines that initially utilize the ambient 
oxygen for combustion during the ascent phase, but 
which are later switched over so that a fuel combination 
consisting of liquid oxygen and liquid hydrogen from the 
fuel tank can be used. The new British spacecraft report- 
edly has a wingspan of 27 m and a length of 82 m. 
According to the designer, this unmanned vehicle 1s 
capable of transporting a payload of about 10 tons to a 
space Station in low orbit. It is not yet certain whether 
these claims are valid. ESA has made no comment on the 
proposal. 


France’s CNES, Russia’s SPLAV Perform Joint 
Space Experiment 

94S0421C Paris AFP SCIENCES in French 

23 Jun 94 p 13 


[{Unattributed article: “Russia: ‘Photon’ Scientific Satel- 
lite Launched With French Experiment on Board”] 
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[Text] Paris—An uninaniued Russian Photon capsule 
designed to study the production of substances and 
materials in microgravity, and carrying among others a 
French experiment, was launched by a Soyuz rocket on 
14 June from the Plessetsk cosmodrome (northern 
Russia). This scientitic satellite travels on a 229/385-km 
orbit inclined at 62.8x. which it completes in 90.4 


minutes 


[he program of this two-week flight includes the produc- 
tion of semiconductor materials, optical glasses with 
Variable refraction indices, active biological substances. 
etc. It will also help improve manufacturing processes, so 
an industrial produc*ion stage. French and 
German equipment 1s also on board. 


as to reach 


The French Gezon experiment which. the CNES 
{National Center for Space Studies] indicated, will be 
carried out in a Russian oven, the Zona-4M. 1s designed 
to study in particular capillary convection phenomena in 
a molten zone within a bar of gallum-doped germanium. 
It is the result of cooperation between the Moscow 
SPLAY center (which made the oven) and, on the French 
side. the Atomic Energy Commission (CEA) (which ts 
the scientific user) and the CNES 


France: Engine Test Incident Unlikely To Delay 
Ariane S Maiden Flight 

BRLOU6TSS994 Parts ESA PRESS RELEASE 

in English 24 Mav 4 pl 


[ 


[U'nattributed report: “Tests on the Ariane-5 pro- 
grammes Vulcain Engine Continue” | 


[leat} An incident occurred on 11 April 1994 during a 
test on revalidated Vulcain engine M6-R1, carried out 
on SEP’s [European Propulsion Company] PF50 
teststand at Vernon (France) 


Investigation of the incident has established that friction 
between the impeller and the casing of the oxygen 
turbopump caused a fire inside the pump, which burst as 
a result of the consequent pressure build-up. 


In view of the fact that the definition of flight-standard 
oxygen turbopumps minimises the risk of such an occur- 
rence. tests were able to continue on DFVLR’s [German 
R&D Institute tor Air and Space Travel] teststand at 
Lampoldshausen (Germany) after the necessary checks. 
Testing on SEP’s stand at Vernon will resume in August 
1994 once the test unit has been repaired. 


For tests on the cryogenic battleship stage in Guvana., 1t 
has been decided to use an engine fitted with a flight- 
standard oxygen turbopump. In view of the current stage 
reached in preparations for the battleship test campaign. 
the change of engine will not affect the starting date for 
the tests. which are scheduled to begin in mid-July 1994. 


The date of the first Ariane-5 qualification flight (S01), 
scheduled for October 1995, should not be affected. 
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The Anane-S development programme 1s carried out 
under the direction of ESA ,European Space Agency). 
which has delegated prime-contractorship to CNES 
[French National Center for Space Studies]. The Vulcain 
engine 1s being developed under the direction of SEP in 
collaboration with a number of European firms 


France: Atmospheric Reentry Demonstrator 
Presented 


BR0606141294 Paris LE FIGARO in French I Jun 94 
p 12 


[Article by Jean-Paul Croize: “Forerunner to European 
Space Vehicles: A Model Capsule Built To Withstand 
Atmospheric Heat’ 


[Text] Construction of the Community's Anane super- 
launcher continues, as (oes the preparation of the first 
vehicles destined to service the international orbital 
station, R-Alpha. from the vear 200] 


On its very first flight. scheduled for the Spring of 1996. 
the ESA’s [European Space Agency's] future Ariane 5 
rocket should be launching an automated space capsule 
foreshadowing those which Europe intends to use at the 
beginning of the next century to put Its astronauts into 
space. Presented vesterday by representatives of Aeros- 
patiale’s “Space Defense” division, this project. called 
“ARD” [Atmospheric Reentry Demonstrator]. will be a 
very important technological step towards European 
manned flight autonomy. It will in fact make it possible 
to test the various types of material which could be used 
to make the future capsule’s heat shield. as well as the 
guidance systems which will give considerably improved 
landing accuracy compared to earlier space vehicles of 
this type. 


Distance From Ground is 1,200 Kilometers 


While Ariane 5 1s slowly taking shape at Les Mureaux, 
near Paris, where Aerospatiale 1s starting to build the 
first flight model (the first one should take off in the Fall 
of 1995), the engineers feel that the future of this heavy 
launch vehicle must be prepared for right now, particu- 
larly with respect to the manned flights which its reli- 
ability rating. “boosted” to more than 99 percent 
(whereas current versions of the European launcher only 
achieve 95 percent). will render possible 


It is in order to prepare for a new activity. as far as 
Europe is concerned, that Aerospatiale has just launched 
the ARD project: costing in the order of 200 million 
French francs [Fr]. it will consist of the production, in 
just over two vears, of an Apollo-type space capsule 
weighing 2.800 kilograms. “It 1s our understanding of the 
technologies connected with ballistic reentry and our 
skills in the technical management of large space systems 
which will allow us to carry out this program in such a 
short time.” explains Bernard Humbert. who 1s in charge 
of “‘manned flight” activities at Aerospatiale 
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Of course, this ARD capsule will only be an unmanned 
prototype. However, its already respectable size will 
bring it very close to the future “CTV” [Crew Transport 
Vehicle] which the ESA ts thinking of using from 2001 
onwards to service the international “R-Alpha™ orbiting 
station: with a diameter of 2.8 meters and a height of 2.4 
meters, the ARD will be roughly as big as the Sovuz 
reentry module. 


Developed with the participation of the Franco-British 
company Matra Marcon: Space with respect to the 
functional electronics, and of German and Italian man- 
ufacturers (essentially DASA and Alenia), the ARD 
capsule will make a suborbital flight lasting around 90 
minutes. Although relatively short. 1t will nonetheless 
allow’ Europe to test all of the phases of a genuine 
mission to service an orbiting station: after taking off 
from the Kourou space center in Guiana. carried high in 
the nose cone of Ariane 5 (above a telecommunications 
Satellite which the rocket will put into geostationan 
orbit during the same flight). the capsule will be released 
into space over the southern tip of Africa. immediately 
after extinction of the engine of its launch vehicle's 
central stage. Propelled by the thrust effect from the 
latter, it will climb to about 1.200 kilometers from 
ground level, far higher than the 350 to 400 kilometers 
currently achieved by the Russian Soyuz capsules when 
servicing the Mir station. The ARD will then fall towards 
the Pacific Ocean. where it will splash down some 
distance from the Chilean coast. 


Protective Shield 


For the engineers, the main lessons should be learned 
during the fifteen or so minutes when the capsule 1s 
reentering the atmosphere. The main aims of the flight 
will then be twofold, concerning on the one hand the way 
the capsule itself “holds up”. and on the other hand the 
accuracy achieved in guiding it towards the scheduled 
splashdown point. 


As far as its ruggedness 1s concerned. it 1s planned to 
carry out a detailed analysis of the aerothermal phe- 
nomena which occur during the crucial phase of reentry 
into the upper lavers of the atmosphere. as well as of the 
effects of the notorious radio “blackout” to which the 
vehicle. which will have an aluminum structure. will be 
subject. and, of course, the effectiveness of the protective 
Shield, which will be made of a silicone-impregnated 
silica fabric, while the capsule’s rear cone will be made of 
cork powder and phenolic resin. 


With respect to the guidance system. it will be necessary 
to evaluate the behavior of the reentry propulsion system 
(derived from Ariane 5's attitude control system) as well 
as the effectiveness of the descent system used: it will 
consist of three parachutes measuring 16 meters in 
diameter which should be steered so as to produce a 
landing accurate to around one kilometer. This would be 
a distinct improvement over what has been done to date: 
while the return of the Apollos which conquered the 
Moon was achieved within a radius in the order of 20 
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kilometers. the Sovuz cannot be guided with greater 
accuracy than around 10 kilometers... 


If the operation is fully successful. a big step will have 
been taken towards the setting up of a real manned space 
transport system. On the condition, however. that the 
member countries of the ESA will first agree to supply 
the Fr20 billion or so which its realization will require. 
This program will in fact have to be the subject of a 
meeting of the European government ministers respon- 
sible for matters involving space. which is planned for 
the end of next year. 


France: Aerospatiale To Develop ‘Improved’ 
Ariane-5 Launcher 

YSU SO404C Paris AFP SCIENCES in French 2 Jun 94 
py 


{Article: “Aerospatiale Preparing ‘Improved’ Ariane-5")] 


[Text] Les Mureaux—With first launching of the new 
Ar:ane-5 scheduled for October 1995, Aerospatiale 1s 
already preparing for the future. with studies of an 
“improved” version. more advanced but less costly. and 
creation of the “conditions needed for development of a 
small European launcher.” says Serge Petit. director of 
the Ariane-5 program at Aerospatiale. the program's lead 
contractor. 


“An alhance with Soyuz (Russia) or Delta (United 
States) that could spare Europe the need to develop its 
own medium-size launcher and give Arianespace a foot- 
hold in that market 1s also being studied.” said Mr. Petit 
on 31 May at a press conference in Aerospatiale’s 
Mureaux facility. “The Russians currently seem more 
interested than the Americans in such cooperation.” 


Neither manned flight nor European participation in the 
international orbital station have been abandoned. 
despite suspension of the Hermes program. “In fact. 
preliminary work to develop an Atmospheric Reentn 
Demonstrator (ARD) similar to the Apollo capsule 
should get under way this week.” announced Mr. Ber- 
nard Humbert. chief of manned flight programs. 


The 2.800-kg ARD costing ECU 30 million 1s scheduled 
now to go into space on the second Ariane-5 (flight 
number 502) in 1996, in place of the Artemis telecom- 
munications satellite, which wll not be ready bv that 
time. “This demonstrator will constitute a very valuable 
‘training module’ for testing atmospheric re-entry condi- 
tions for manned capsules returning from a ‘parking 
orbit’ 300 kilometers above the earth.” said Mr. Hum- 
bert. 


Another priority for the French group 1s preparing for 
the “post-Ariane-5" future: an eventual “Ariane-6" pro- 
gram. less costly. that would get under way between 2005 
and 2010. It has been decided to equip the launcher with 
reusable liquid-fuel auxiliary engines. said Mr. Francois 
Calaque. director of space transport at Aerospatiale 








JPRS-ES1-94-016 
20 July 1994 


The Aniane-5, able to loft a 5.9-ton payload into zeosta- 
tionary transfer orbit in a two-stage procedure, will meet 
market demand to the end of the century, but after the 
vear 2000 satellites are expected to be heavier and 
competition “fiercer” (Atlas-2AS, H-II, and even Long 
March). Thus Aerospatiale plans, beginning in 1997, to 
develop an improved rocket that could carry payloads up 
to 7.4 tons (two 3.5 to 3.7-ton satellites) into geosta- 
tionary orbit, thanks to a smaller mounting apparatus in 
the Sylva-5 nose-cone. 


In the medium term, Aerospatiale also plans to bring the 
cost of the Ariane-5 down to a point where it 1s 10 to 13 
percent less expensive than the Ariane-44L, the most 
powerful version of the Anane-4, which presently costs 
about $120 million (670 million French francs). “We 
expect this “Ariane-5 Evolution’ program to be approved 
by ESA [European Space Agency] member states in 
1995.” said Mr. Petit 


Arianespace. which has already “booked” the first two 
Ariane-5 commercial flights (flights 503 and 504). 
expects there will be between two and five launches per 
vear. But the next step for the Ariane-5 1s testing of the 
Various components of the heavy stage of the rocket (the 
so-called “battle ship’) in mid-July at Kourou. followed 
by checkout and certification tests on the main cryo- 
technic stage in late 1994 or early 1995, also in [French] 
Guiana. 


France: Arianespace CEO Calls for Launcher 
Market Regulation 

Y4W S0406A4 Paris AFP SCIENCES in French 

16 Jun 94 pp 6, 7 


(Article: “Arianespace’s CEO: Governments Should 
‘Bring Order’ to Launchers’ Market” ] 


{Text} Paris—In the face of the expected advent of 
Russian and Chinese rockets—which unlike Ariane are 
government-subsidized—on the satellite launchers’ 
market, Ananespace’s CEQ, Mr. Charles Bigot, renewed 
his call, on 14 June, in Paris. for intervention by the 
governments concerned to “bring order” to this sector. 


The head of Arianespace. the European launcher man- 
agemcnt and marketing corporation, made this state- 
ment during his presentation of Arianespace’s activities, 
at the concluding session of the general meeting of the 
shareholders, and 1n the light of its 10 vears in the space 
transport business and its future prospects. These pros- 
pects are linked, in particular. to the Amane-5 heavy 
rocket, whose entry into commercial service 1s targeted 
for around the end of 1996 or beginning of 1997. 


The year 1996 will be marked by the advent of three new 
competitors: Europe's Ariane 5, Russia's Proton. and 
China’s Long March 3B. In Mr. Bigot’s view, Ariane 5 1s 
well matched to the needs of a market 75 percent of 
which consists of telecommunications satellites weighing 
between 2.4 and 3.6 metric tons, and will therefore fare 
very well 


WEST EUROPE 


mn 


He nevertheless expressed his “hope” to see govern- 
ments “take a hand 1n these activities” to create identical 
working conditions for all the European, American, 
Russian, and Chinese space transport enterprises 


Returning to the present, despite the interruption of 
flights atter last January's failed launch, and the subse- 
quent 2-week delay of the 64th launch around the 
beginning of June owing to a technical problem with the 
launcher. Mr. Bigot reaffirmed the corporation’s intent 
to complete 30 flights in three years. 


Technically speaking, the European rocket 1s perfectly 
capable of meeting this challenge. Although the disap- 
pointing setbacks that beset a builder of satellites pre- 
vented Arianespace from inaugurating the 1993 season 
until May, Arianespace ended its operating year in 
December with seven launches completed and having 
injected into orbit 10 large satellites and seven auxiliary 
payloads. and signed 16 new contracts. 


Arianespace posted a 1993 revenue of over 4.4 billion 
French francs {Fr}, and a net profit of Fr147 million, said 
Mr. Bigot 


It paid Fr16.2 million in dividends. equal to 6 percent of 
its capital, and its reserves to cover “technical and 
commercial risks” totaled around Frl.9 billion as of 31 
December 1993. 


“This may seem paradoxical.” Mr. Bigot added, “but 
even though the exact calculations have not been made 
as vet. this figure is probably higher than that today, 
because our budget takes into account the statistical risk 
of | failure every 15 launches, whereas the failure of the 
63rd launch occurred after 26 launches crowned with 
success... 


With an order book totaling. as of this date. 40 satellites 
to be launched, representing a revenue of some Fr18.7 
billion, and guaranteeing as of now four years of activity, 
Ariane faces no risk of lavoffs. 


[Box p. 6]: 


From Concorde to Ariane 


After an improperly cooled ball bearing, a flexible tube 
that was not flexible enough... Because of its complexity, 
a launcher can never be completely immune to technical 
mishaps, generally with consequences no greater than a 
delay, but from to time. unfortunately, more serious 
ones. 


Space transporters are only too aware of this. Ariane 4°s 
fly at the theoretical risk of | failure every 15 launches. 
To the satisfaction of everyone, they are far more reli- 
able. The January failure occurred after a series of 26 
launches without a mishap. 


Every malfunction, and with all the more reason every 
mishap, gives rise to uncompromising analyses and 








modifications. As a result of the last failure. the flexi- 
bility of the umbilicals, from now on, will be guaranteed, 
and all Arianes will lift off with fine-tuned regenerative 
pumps 


“This notwithstanding.” says Mr. Charles Bigot, CEO of 
Arianespace. “they will always have a certain number of 
weak points that. in general. will not nrevent them from 
her ng their mission. The basis of our business 1s the 
calculated risk 


to equip them with everything 1t would take 
to extend their reliability to its outermost limits.” he 
adds. “the Armanes would resemble the Concorde in one 
of its initial sketches. It depicted an unquestionably 
reliable plane. but one that could have flown only with 
an automatic pilot and no passengers...” 


“It we were 


France: Ariane-§ Rocket Engine Third Test 
Successful 


OSM SOS27TB Paris AFP SCIENCES tn French 


[Unattributed article: “Third Test of the Arnane-5 


Powder Booster] 


[Text] Kourou—After studying the results of the first 
600 measurements. officials in charge of the firing test at 
the Guiana Space Center test bench. 1n Kourou, indi- 
cated on 2] June that the test of the M3 powder booster 
that will equip the future heavy European rocket, Ari- 
ane-5. to be set into commercial service by the end of 
1996, had been a total success. 


The booster (31.2 m high, 3 min diameter) was turned 
on at 1205 (1705 UT [universal time]) and ran for 133 
the time required for an Aniane-5 flight. 
Mr. Jean-Pierre Ledey. manager of Europropulsion. the 
company that ran the test. indicated 


seconds, 1e.. 


The P230 consumed 237 tons of powder propellant. the 
amount that the two boosters of an Ariane-5 in flight wall 
require to develop each a 540-ton thrust at takeoff, and 
thus provide 92 percent of the rocket thrust. the 
remainder being provided by the Vulcain motor of the 
central section. which will run on liquid oxygen and 
hydrogen (110-ton thrust) 


Already. 190 tests of the Vulcain engine have been 
performed. amounting to a total operating time of 
47 000 seconds 


“That is another important stage completed toward 
meeting the Ariane-5 launching deadlines.” Mr. Jacques 
Durand. head of the Ariane-5 project at the ESA [Euro- 
pean Space Agency]. stated soon after the booster was 
fired. “The next test will take place during the last week 
of September, followed by another one before the end of 
1994. The first Anane-5 flight 1s scheduled for 3 October 
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“The very first analyses show that the test went very 
well.” according to Mr. Eric Dautriat, 


head of the 
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powder booster division of the CNES [National Center 
for Space Studies] (which 1s in charge of Anane-S devel- 
opment jointly with the ESA) 


The development of the new European turn 
of-the-century launcher. which 

with U.S., Russian. Chinese. and Japanese launchers. 1s 
accelerating and the schedule 1s becoming ever tighter 
for the 110 European manufacturers which take part in 
the program. worth over ECU S bill: 
francs [Fr]) 
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European engineering departments and manufacturers 
have also begun to study enhancements that might 
further improve Amane-5 performance characterstics: a 
more slender nose cone. shorter powder booster ring 
cylinders. longer oxygen and hydrogen tanks. and a 
lighter structure to house satellites 


The objective 1s to manage to launch thus 7.400 keg into 
geostationary orbit. 1.¢.. to gain an 
payload. According to Mr. Durand. the first launch of 
this enhanced Ariane-5 1s tentatively scheduled tor 2001 
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(Box. p 10] 


120-150 Tons of Granite Torn From the Flue During 
Every Test 


During every test. the jet of a P230 booster will teas 
120-150 tons of granite from the powder stage 


(BEAP) flue. 


Ts t hench 
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incandescent gases (3.000xC) coming out of the nozzie 
tear the granite over nearly 50 cm and project it into the 
cloud in the form of a very fine powde: 
are then redeposited into the savannah 
altitude of 1.900-3.500 meters [m] 


[hese particles 


after rising 10 an 


Sixty different gases were identified in one test cloud 
produced by the combustion of the 237 tons of powder of 
a P230. In the cloud were found 48 tons of hydrochloric 
acid, 78.2 tons of alumina. 64.4 tons of carbon mon- 
oxide, 12.6 tons of water vapor. 6.9 tons of hydrogen. 
and 18.4 tons of nitrogen 


This type of “pollution” will be produced only eight 
times at the BEAP prior to the Amane-S01 flight. on 3 
October 1995, although a few \13-type tests are sched- 
uled to check the characteristics of the P230 during 
operational use. 


True, two P230 will be fired simultaneously during an 
Ariane-5 launch. but takeoff will occur practically 1mme- 
diately. and their op Netal at ground lev e! will last 
only a few seconds. Moreover. the cloud will be aspired 
upward as the launcher rises. and the gases and other 
materials produced will fall back far away into the sea 


Finally, the flue of the EL A-3 launch site, from which the 
Ariane-5 rockets will be launched. 1s made of retracton 
concrete and will be cooled by the 20 m° second of water 
that will be poured on the launch platform during 
takeoff. to cool it and reduce noise 
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Germany: DASA Delivers ESA Observation 
Satellite to Aerospatiale 
94WS04054 Paris AFP SCIENCES in French 9 Jun 94 


pp. 8 


[Article: “ISO Satellite’s Scientific Module Delivered by 
DASA to Aerospatiale™’] 


[Text] Munich—On 8 June, German Aerospace [DASA] 
delivered the European ISO [Infrared Satellite Observa- 
tory] sateliite’s scientific module to the prime contractor 
of the project. France's Aerospatiale, at Ottobrunn. near 
Munich, according to Mr. Thomas Passvogel. the head of 
DASA. 


The ISO, an ESA [European Space Agency] project. 1s 
expected to be the sole space-based astronomic observa- 
tory operating in the infrared spectrum for at least 10 
years. The scientific module—the cryostat— 
encompasses a camera, a photopolarimeter. a long-wave 
spectrometer, and a short-wave spectrometer. and 1s 
expected to provide measurement data of unequalled 
quality. 


These four instruments are linked to a telescope that was 
built by Aerospatiale and that has an aperture of 60 


centimeters. They are maintained at a temperature of 


around minus 270° inside the module. which has a 
diameter of 2.3 meters and weighs 1.5 metric tons. The 
cryostat contains 2.400 liters of liquid helium. The 
cooling system was developed by the German firm 
Linde. 


The module is to be transferred to ESTEC [European 
Space Research and Technology Center] at Noordwiyk. 
ine Netherlands, toward the end of June, then coupled to 
the satellite and tested until the beginning of next year, 
notably in the ESA’s thermal chamber, which simulates 
space conditions. An Ariane-4 rocket will inject the ISO 
into hyper-elliptical orbit in September 1995. 


Germany: ESA Suggests International \lanned 
Moon Station Project 


94WUS0377A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIF WIRTSCHAFT 
in German 31 May 94 p 8 


{[Unattnbuted article: “ESA Proposes Manned Moon 
Station] 


[Text] Pans (DPA)—The Europeans are to explore the 
moon further. The European Space Agency (ESA) in 
Paris has introduced an initiative to that effect. In 
accordance with it, the first manned outpost on the 
moon would be set up in 2020. The research operations 
would serve to test the utilization of earth satellite 
resources, among other things. The Japanese are also 
planning a manned station on the moon 


The program 1s multistage: The exploration of the sur- 
face of the moon with smaller satellites and ground 
probes would be followed by the use of robots for soil 
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analysis as well as the utilization of resources. Only then 
will manned moon bases be set up in accordance with the 
data 


In ESA’s opinion, the program represents a logical con- 
sequence of the available European technology. The 
launching of a Evropean moon orbiter could be prom- 
ised for as early as 2003 


An international symposium composed of representa- 
tives of the European. Russian. American. and Japanese 
space organizations has been studying current and future 
plans for the expioration of the moon in the Swiss town 
of Beatenberg since Monday 


If the program is approved by the ESA Council of 
Ministers next year, a five-year international “Moon 
Year during which all interested nations will be called 
on to cooperate on the project would be proclaimed as ot 
| January 2000 Four planning phases are provided for 
each of which should on average last from five to 10 
yvea©rs 


German Perspective on ESA Projects 
944 SOSOSA Stuttgart FLUG REVCE in German 
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Jun 94 1LA 94 supplement pp 22-23 


[Article by Goetz Wange: “Less Money for Manned 
Projects, But New Incentives in Earth Surveillance] 


[Text] /n just two years, the European Space Agenci 
(ESA) will have its first returnable and reusahle capsule 
ready for launching. Of primary importance in this new 
undertaking was the concern that those teams that had 
heen adversely affected by the collapse ot the Hermes 
space glider project be utilized in the new project. Partic- 


> , , - ’ > , ’ »/ , 
ipation in the space station project remains problema 


Until the vear 2000 West Europe will have 40 percent 
less funding available for mannei space projects than 
originally planned. Just which projects will actually be 
implemented will only be decided in the ESA Council of 
Ministers Conference planned for 1995. Until then, the 
manned space programs—Columbus Orbital Facility 
(previously referred to as APM) and the Manned Space 
Transportation Svstem (MSTS)}—will only proceed at 
half spr d. Of the 680 million German marks [DM] 
originally dedicated. only DM300 million will now be 
made available 


In the Manned Space Transportation System. the Euro- 
peans are thinking of a manned capsule capable of 
transporting up to four astronauts and a one-ton payload 
to the space base and returning. The Crew Transport 
Vehicle (CTV) will use the Anane § as its booster rocket 


To be sure. Europe has almost no practical experience in 
reentry and return technology. In September German 
scientists will carry out several exper:mments in a Russian 
Salyut capsule that will be transported into space by 
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means of a Japat.ese booster rocket. Much more ambi- 
tious 1s a technology project that could be implemented 
in April 1996. Under the direction of ESA, Aerospatiale 
will build a three-ton capsule. This so-called Atmo- 
spheric Re-Entry Demonstrator would, together with a 
satellite for the Arab League. be put into space—tree ot 
charge—during one the Ariane-5’s planned test flights 
The experiments will transmit to Earth data on the heat 
distribution in the protective heat shield and to ensure 
the most precise control possible for the landing 


German industry will gain littl: in this enterprise 
French companies that were hit by the collapse of the 
Hermes space glider program will be the main beneficia- 
nes of the DM60 million program. The Germans view 
the preparations for an “intelligent” upper stage of the 
Ariane-5 rocket as more interesting. The Automated 
Transfer Vehicle (ATV). acting as a kind of space tug- 
boat, will direct the Crew Capsule (CTV) and the other 
supplies delivered by [uropean booster rockets to the 
docking zone. German Aerospace (DASA) wants to 
obtain the leadership role within ESA for this part of the 
project 


The capsule and the ATV are project elements that could 
also prove very valuable for the European space program 
even in the event the international space station does not 
maierialize. The inclusion of the Russians in a program. 
dominated by the Americans. has further complicated 
the situation for Europe. In view of these changing 
factors, the pause for planning scheduled until 1995 15 
appropriate. Acide from the ESA laboratory module. 
discussions are also currently being held on German 
participation in the Italian-US logistics module 
(MPLM) 


ESA’s scientific program remains the most stable ele- 
ment in all of the European space projects. ESA 15 also 
sending positive signals with respect to Earth surveil- 
lance undertakings. Thus. for example. the develop- 
mental phase for the environmental satellite Envisat | 
which 1s to have a polar platform. has already gotten 
underway. As far as commercial communications satel- 
lites are concerned. the operations of the large U.S. tirms 
predominate. DASA 1s trying to break into this profit- 
able field through international agreements and joint 
ventures. Since success has been achieved in partici- 
pating in the American Space Systems Loral (SSL) with 
other European satellite producers, the foundations have 
been laid for a joint undertaking with the China Aero- 
space Corp. (CASC). DASA hopes, in this way. to gain 
access to the Chinese and South East Asian markets 
which have been characterized by high growth rates 


Despite these difficult times. Werner Heinzmann 
DASA’s space director. sees opportunities for consider- 
able growth: “Space projects will continue to gain in 
importance on a global scale. whether itis with respect to 
hields of applications like ensuring the peace. discovering 
new resources, protecting the environment, Earth sur- 
veillance. or communications.” 
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Germany: DLR, DASA Intensify R&D on Ramjet 
Propulsion Fngines 
Vf12906 102194 Munich SUEDDEUTSCHE ZEITUNG 


in German ms) Va YJ p J) 


{Article by Anatol Johancen: “Rocket Builders Fight for 
Air—Ramyjet Engines Will Make Space Travel 
Cheaper] 


{Text} All space fremhters currently in operation—and 
in principle. all rockets as well—have one serious draw- 
back: While flying through the earth's atmosphere. they 
carry on board the oxvgen that their fuel needs for 
combustion, in spite of the fact that they could actually 
obtain it from the surrounding air. Not until they reach 
an altitude of 40 kilometers. and have thus left the 
earth's atmosphere behind them, do they actually need 
to rely on their own oxvgen tanks 


This has long been a thorn in the side of aerospace 
engineers. as, in space travel in particular, they are 
fighting to save every possible kilogram of weight. !1 1s 
estimated that every single kilo of payload carried in 
near-earth orbit currently costs about $10,000. This 1s 
why all plans for future space freighters. such as the 
British HOTOL (horizontal takeoff and landing] or the 
American SSTO (single stage to orbit), envisage aur- 
breathing engines for flight through the atmosphere 
ndeed. after a long series of tests. the American space 
agency, NASA, has just come down tn favor of the SSTO 
as the successor to its current space freighters. This 
decision will also be embodied in a new modernization 
Strategy for American space operations that Washington 
intends to publish shortly 


Problems With Jet Propulsion 


Germany 1s also working on this technology for the 
Saenger project under the hypersonic research program 
Tests on the ramjet engine were resumed some time ago 
on the German Aerospace Research Institute (DLR) test 
benches at Lampoldshausen. near Heilbronn, where 
improved numerical methods and laser metrology are 
being used for the first time as contactless test methods 


The ranyet engine holds out great advantages for space 
transport systems. and for hypersonic aircraft as well 
Normal jet engines of the tvpe currently used in aviation 
work on a relatively simple principle. Air, which enters 
the engine at the front, 1s compressed by rotating com- 
pressors. then fuel 1s injected and ignited. The expanding 
combustion gases leave the eng ine at the rear much faster 
than the air streams tn at the front. This 1s what gives the 
aircraft the requisite thrust 


However, if flight speed exceeds about three times the 
speed of sound (Mach 3). the conventional jet engine 
encounters problems. The air streaming rapidly in would 
heat up violently as soon as it entered the engine. As a 
result. extremely high temperatures may occur in the 
combustion cham ver. ruining the engine 
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No Compressors 


The ramjet engine thus does away with the compressors, 
as the an enters so fast that it banks up on its own and 
compresses itself in the combustion chamber. German 
Aerospace (DASA) has already tested a preliminary 
model of this type of liquid hydrogen-burning ramjet 
combustion chamber in Lampoldshausen, reaching, a 
simulated speed of Mach 4.7—nearly five times the 
speed of sound—and obtaining a one-tonne thrust. This 
engine is envisaged for speeds ranging from Mach 3.5 to 
Mach 7. 


Meanwhile, work on special ramjet engines for speeds 
above Mach 7 is under way. Conventional combustion 
chambers can no longer be used at these speeds: Air 
entering at hypersonic speeds could not be banked up, as 
it would overheat any obstacle that it encountered. The 
incoming air must thus maintain its supersonic speed in 
the engine as well. Nevertheless, hydrogen must still be 
injected into it as it rushes through the combustion 
chamber at this high speed. Hydrogen combustion 1s 
needed to ensure that the combustion gases leave the 
engine even faster than the hypersonic rate at which the 
air enters it. 


Rapid Combustion 


This supersonic fuel combustion poses extreme technical 
difficulties. The fuel only has a few thousandths of a 
second to burn inside the engine. Even injecting 
hydrogen into the supersonic flow and mixing it with the 
air rushing through the engine creates difficult problems 
for the engineers, as do the high engine intake tempera- 
tures, which are in the 1,800-degree Celsius range. 


In addition, the engine’s intake and outlet openings 
would have to be enlarged or reduced by computer 
control—to take account of speed, altitude, and flight 
status—for reliable operation. 


The centers of work on supersonic combustion are 
currently the United States—where the technology 1s 
known as “scramjet” (supersonic combustion ramyjet)— 
and Russia. Both the Russian and the American scien- 
tists are trying to develop space transport systems that 
can put one kilogram into orbit not at the current going 
rate of $10,000, but for a fraction of that price, present 
talk being of figures ranging from several hundred to 
about $3,000. 


These figures must be taken with a large pinch of salt, 
however, as the scientific premises for forecasts of this 
type are not yet in place, and the example of the Space 
Shuttle shows how very wrong one can be—or how far 
the public can be misled. A cut in costs to less than 
$1,000/kilogram had been forecast for the Shuttle as 
well. 


According to present estimates, the Saenger system 
would cost between 30 and 50 million German marks, an 
expense to which European politicians of whatever color 


WEST EUROPE 9 


could hardly commit themselves at this stage, even if it 
were shared among various states and were spread over 
20 years. 


German Government To Fund Five-Year 
Aeronautical R&D Program 


M12900111394 Bonn DIE WELT in German 8 Jun 94 
p 13 


[Article by Heinz Heck: “Billion-Mark Injection for 
Aviation: Bonn Issues New Program—Federal Leander 
Involved Called Upon To Contribute”’] 


[Text] The Federal Government is planning a billion- 
mark aviation research and technology program from 
1995 to 1999. The talk is of a Federal Government share 
of up to | billion German marks [D’.i] spread over five 
years, with an as yet unspecified contribution from the 
federal laender where relevant production facilities are 
located. “At least half the financing for the civilian 
technology projects is to be provided by the industry,” 
announces a “status paper” by the State Secretaries’ 
Committee on German Aerospace. Finance Minister 
Waigel is due to discuss the 1995 research budget with 
Minister Krueger on 21 June. 


The Federal Government regards the aviation industry 
as “one of the technology-intensive key industries that 
also affects a wide range of other sectors of the econ- 
omy,’ and wishes to bring major framework conditions 
in Germany into line with “tthe standards of interna- 
tional competition,” states the paper. As far as defense 
aviation is concerned, it will endeavor “‘to maintain a 
technological base commensurate with security policy 
requirements in the future.” 


Funding requirements for the civil research projects 
accorded priority status are put at no less than DM150 
million a year. Passenger aircraft, yet engines, and hell. 
copters are described as major areas. 


With a labor force numbering something like 79,000, the 
German aviation industry enjoyed years of above- 
average growth culminating in 1992, when iis sales 
revenue amounted to just under DM22 billion; since 
then, however, it has lost ground. 


Long-term market prospects are regarded as positive. It 
is forecast that 11,400 large-scale passenger aircraft will 
be required worldwide (CIS excluded) between 1993 and 
2012 for a total value of $780 billion, the German share 
being put at about $89 billion. Sales of 13,350 (including 
7,650 civilian) helicopters for about $20 billion are 
expected between 1994 and 2008 (German share in 
civilian sector $3 billion). 


The funding facilities comply with GATT [General 
Agreement on Tariffs and Trade] rules (Aircraft Agree- 
ment), bilateral agreements with the United States, and 
EU subsidy law, which set an annual ceiling of about 
DM200 million for the German large-scale aircraft 
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industry. calculated on 1992 sales revenue (approxi- 
mately $1 billion for the United States). According to EU 
subsidy law, nonreturnable grants in sectors of industry 
where there is intracommunity competition may cover 
50 percent of costs for basic industrial research and 25 
percent for applied research. As most aerospace products 
are manufactured under cross-border joint programs, the 
Federal Government has relaxed export controls. 


Germany-Russia: Improved Aluminum-Lithium 
Alloy Researched for Airbus Industry 

94 SO363B brankfurt/Main FRANKFURTER 
ZEILUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Mav 94 p 8s 


(Article by ght: “Does Aluminum-Lithium Stull Have a 
Chance in Aircraft Construction?” “Airbus Industry and 
Russia Want To Explore the Properties of This Mate- 
rial’ 


[Text] Franklurt—Iin search of weight reductions, atr- 
craft builders have for several decades now considered 
the light-weight aluminum-lithium alloy as a potential 
material of the future. That future, however, 1s still not at 
hand. The French producer Pechiney has stopped 
making this alloy. The two American producers Alcan 
and Alcoa are so far delivering only small quantities of 
this alloy to the aircraft industry, because this material 1s 
used there only for secondary structural parts. 


Ten years ago Airbus Industrie also took an interest in 
the aluminum-lithium alloy, but this so desirable mate- 
rial is still hardly usable. The wing pairs of each A-330 
and A-340 large-capacity aircraft contains about 500 kg 
of this alloy. which amounts to an about 50-kg weight 
reduction. 


Until now this material could not be approved for 
primary structures such as load carrying members, how- 
ever, on account of the aluminum-lithium alloy not 
being sufficiently fracture-resistant. Its durability is 
diminished by uncontrollable crack growth. Lithium 1s 
the lightest of all metals, having a density cf 0.54 g/cm’, 
even lighter than wood. Alloying aluminum with 1-3 
percent lithium yields a material with an 8-12 percent 
lower specific gravity. 


Because this material is not only lighter but also stiffer 
and more stable than existing aluminum alloys, it would 
be expedient to gradually replace them with it in load- 
carrying structural parts as well. “These parts would not 
have to be first redesigned.” explains Johannes 
Koshorst. manager for Advanced Structures and Mate- 
rials at Airbus Industrie in Toulouse. 


Further experience with this material and enhancement 
ofits properties should certainly provide an incentive for 
designing entire structural assemblies anew so as to fully 
realize the potential advantages of higher stability and 
smaller weight combined. This, however, will still take 
years to come about. 


JPRS-EST-94-016 
20 July 1994 


Even if the aluminum-lithium alloy were to meet the 
Stringent aviation standards, its acceptance would still 
require a drastic price reduction. On a per kilogram 
basis, according to Koshorst, the wrought material costs 
about 1.6 times more than conventional aluminum 
alloys. Sections of this material are said to cost even 1.8 
times more, plates twice as much, and sheet metal even 
four times more. 


At this time Russia is a prospective supplier of semi- 
finished aluminum- lithium products. There this mate- 
rial has been used in military aircraft for 20 years 
already. Within the coming weeks about 3.5 tons of this 
light metal will, in various semi-finished products, be 
distributed among plants of the Airbus Consortium and 
two Russian Institutes of Materials Research for an 
evaluation of its properties 


This study will take about half a year and will cost Airbus 
Industrie about 1.5 million dollars. Should the results be 
favorable, there will be initiated a comprehensive qual- 
ification testing program about to cover entire structural 
assemblies and aircraft components. This cooperative 
effort is of interest to the Russians as well. They would 
then be able to export a “high tech” material and at the 
same time be entrusted with qualification testing an 
aviation material in accordance with Western standards. 


Russian producers are already prepared to offer weldable 
material. They are able to cast large sections and reduce, 
by cold rolling, a 6 mm thick strip to about a 1.8 mm 
thick sheet. The American aircraft manufacturer Boeing 
is also collaborating with one of the Moscow Materials 
Research Institutes. The current research activity 1s 
presumed to be partly motivated by hopes of regaining 
for aluminum at least some of its share as a conventional 
aircraft material it had lost and will continue losing to 
fiber-reinforced plastics. 


Small Missions Evisaged in New Italian Space 
Plan 


BROS07072294 Rome SPAZIO INFORMAZIONI 
in Italian 16-31 May 94 pp 3-5 


[Text] Rome, 20 May—The revised National Space Plan 
(PSN) could also include a program for the development 
and launching of small scientific and technological mis- 
sions using mainly mini satellites in low orbits. This was 
revealed by Italian Space Agency (ASI) President Prof. 
Giorgio Fiocco at a meeting organized in Rome by the 
CNR [National Research Council] and the COPIT (Par- 
liamentary Committee for Technological Innovation) on 
the subject of “Small Scientific Missions and Proposals 
for a Space Plan.” 


In fact, Prof. Fiocco stated: “The small satellite issue is 
undoubtedly a key point in the preparation of the new 
space plan. Concentrating on a few large and very 
expensive programs really means making bad use of the 
available financial resources. On the other hand. we 
cannot be forced into having a small launcher program in 
order to have a small satellite program, unless the former 
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program is commercially justifiable in its own right. Iam 
convinced about the importance of a mini satellite 
program, but I am not so sure that the ASI can give the 
green light to any program at this time. In any case, there 
could only be a mini satellite program if some of the 
current projects were cut, if hourly wages in industry 
were much lower than at present, and if the cost of the 
program were reduced by about 50 billion lire.” 


Mazzuca: A Plan for a Technological Program 


“Certain fundamental eps must be taken to draw up a 
possible technological program for the ASI,” said Eng. 
Franco Mazzuca of the COPIT in his speech at the 
meeting. ““These include quantifying national scientific 
demand, coordinating national initiatives with major 
international projects, creating a single data base, and 
creating centers of excellence that are capable of 
studying, designing, and developing sophisticated equip- 
ment that can meet the joint needs of a number of 
scientific missions. On this basis,” continued Mazzuca, 
“and following an initial analysis of scientific demand, a 
possible technological program for the period 1995-2000 
based on small missions could be linked to the following 
projects: 


1) three missions at a higher funding level (around 50 
billion lire) to be effected in 1998, 1999 and 2000, 


2) five missions at an intermediate funding level (around 
25-30 billion lire) to be carried out between 1997 and the 
year 2000, 


3) 15 missions requiring a low funding commitment, that 
could be completed in 1995.* 


The Contents of the Final Report 


At the end of the Rome meeting, the CNR and COPIT 
compiled an interesting final report. “The meeting,”’ 
reads the document, “considers it is necessary to: ™1) 
give continuity to the study of national scientific 
demand through the ASI and other research bodies 
(CNR, ENEA [National Agency for New Technologies, 
Energy, and the Environment], INFN [National Institute 
for Nuclear Physics], universities) and to set up a single 
data base; 


‘*2) insert a specific program for small scientific missions 
into the new 1995-99 National Space Plan to develop 
and reinforce Italian areas of scientific and technological 
excellence, and it is desirable that this new plan should 
be prepared as soon as possible; 


3) assure the necessary financial resources for space 
activities, so as not to lose the wealth of capabilities that 
Italy has consolidated over many years, and that repre- 
sents an important factor for the technological growth 
and development of our country; 


4) promote the necessary cooperation with the defense 
administration, so as to optimize and/or reorganize the 
Earth-based facilitiess (transport, infrastructures, and 
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resources) that are already available to provide the 
necessary back-up for testing; 


*5) commit the CNR-COPIT committee, which has 
worked on the realization of the current initiative, to: a) 
promote the dissemination of the results of the meeting 
by preparing a dossier containing documentation des- 
tined for the parliamentary committees, national pro- 
duction committees, and the state administrations; b) 
prepare drafts of the motions to be submitted to the 
members of parliament that have supported this initia- 
tive, taking the three-year research plan into consider- 
ation; c) form a delegation that will present the outcome 
of the meeting and proposals made at the meeting to the 
prime minister and the scientific research minister, as 
well as to the competent senate and lower house com- 
missions.” 


Fiocco: The State of the ASI 


The CNR-COPIT meeting in Rome also offered an 
opportunity for ASI President Professor Fiocco to take 
stock of the situation at the agency and its problems. In 
fact he said that: ‘The new management structure is 
getting started but there is no director general at present. 
Although [former] Universities and Scientific Research 
Minister Umberto Colombo had identified one, he has 
very wisely asked the new minister to make the nomina- 
tion. Naturally this means that new delays are accumu- 
lated, but in this way the board of directors has time to 
get to know the structure of the organization, and how to 
make it function. That which the ASI lacks,”’ emphasized 
Fiocco, “1s a technical scientific structure. Up to now it 
has been a purchasing organization and this 1s a major 
shortcoming. We have an extremely limited budget. The 
cash situation is normal but we have very burdensome 
commitments because of international agreements. If we 
are going to honor our commitments, in practice we can 
do nothing until 1996-1997, and we will be limited even 
until 2005. The new government must face the space 
policy problem mainly from the point of view of the 
survival of large sectors of the industry. The ASI will 
have to settle its past accounts, but 1t must have some 
degree of freedom for the future, otherwise it would be 
sufficient for a bank to effect the various payments. We 
have various projects for the next national space plan 
and are waiting for directions from the new government. 
Meanwhile, we are studying some strategic elements for 
the future.” 


AUTOMOTIVE INDUSTRY 


Norway: EUREKA-Sponsored Electric Vehicle 
Developed 

94WS$0422D Paris AFP SCIENCES in French 

23 Jun 94 pp 41-42 


[Unattribute! article: ““City Bee, the Electronic Car of 
the Year 2000” } 
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[Excerpt] Lillehammer—lIt’s all curves and doesn’t pol- 
lute. Built from recycled products, it runs on an electric 
battery: the City Bee was introduced in Lillehammer at 
the EUREKA [European Research Coordination 
Agency] ministers’ conference held on 14-16 June. 


Designed as a EUREKA project by Norway and Switzer- 
land (PIVCO [Personal Independent Vehicle Company], 
Bakelittfabriken, Hydro Aluminium), the Norwegian 
Post and Telecommunications, and Oslo Energi Statoi, 
on the one hand, and by Steyr-Daimler-Puch 
Fahzeugtechnik Graz and the Zurich University on the 
other hand, the City Bee should become available in two 
or three years. 


Already next year, however, the Norwegian Post Office 
will use some 100 of these PIVs (personal independent 
vehicles), the Norwegian company PIVCO that initiated 
the project indicated. The City Bee batteries are supplied 
by a French company; they look like cassettes and 
provide a 70-100-km range for city driving. They can be 
recharged, or the cassette can simply be exchanged. 
Some configurations will also provide a longer range. 


Measuring 2.80 m in length and weighing 400 kg, the 
City Bee can carry two people. The inside is comfortable 
and includes a large cargo area. Recent studies have 
shown that, in town, cars are used mostly for short trips 
(under 40 km/day), at an average speed of 35 km/h, and 
to carry one or two people, the PIV designers pointed 
out. [passage omitted] 


France: Renault New Type G8T Diesel Engine 
Unveiled 


94W'S0422E Paris AFP SCIENCES in French 
23 Jun 94 p 42 


[Unattributed article: “Renault Unveils a Brand New 
Diesel Engine” 


[Text] Paris—With the introduction of its diesel Laguna, 
Renault unveiled a brand new 2,188-cm’ diesel engine 
with three valves per cylinder, in which it has invested 
3.4 billion French francs [Fr], including Fr1.5 billion for 
R&D. 


This engine, named G8T, develops 88 hp in its atmo- 
spheric-pressure version, i.e., slightly more than the 
former 2.1-liter Diesel, which developed only 85 hp in 
the turbocharged version. A turbocharged version of the 
G8T, which will develop 110 hp, will be available in a 
little over one year. Renault will build the engine at its 
Cleon plant, near Rouen, where it just invested Fr1.9 
billion for that purpose. It will manufacture 900 units 
per day, i.e., one unit every one minute and a half. 


The Cleon site, Renault’s leading supplier of engines and 
transmissions, employs 5,500 people and produces on 
the average 4,500 transmissions and 4,000 engines per 
day, of all types. The new engine required 75,500 hours 
of personnel training. 
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According to Mr. Jean Malphettes, manager of Renault's 
engine design department, the G8T 1s less noisy and 
more fuel-efficient than competing engines with the 
same displacement, all of which are of a much older 
design. Renault chose a 2.2-liter displacement, 1.e., only 
100 cm? more than for the old engine, so the G8T can be 
used on as many of its vehicles as possible; a larger 
engine could have been used only on high-end models. 


Germany: BMFT Funds Project on 
Low-Temperature Fuel Cells 


M1I150°084194 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
1S May 94 p 7 


[Text] The BMFT [Federal Ministry of Research and 
Technology] 1s currently funding a joint project for the 
development of a low temperature fuel cell of the PEM 
(proton exchange membrane) type in which electrical 
energy 1s generated electrochemically from fuels (e.g., 
methanol). This is in pursuit of the goal not to carry the 
electrical energy required to run an electric vehicle in the 
stored form, as in the past, but to produce it directly on 
board the vehicle in line with demand. 


An extensive program for the development of a new, 
environment-friendly automobile motor is now under 
way with a series of approvals for a leading project 
entitled ‘““Low-Temperature Fuel Cell For Automotive 
Applications.” 


The advantages of this innovative approach are the 
considerably greater ranges that can be achieved com- 
pared to battery-operated electric vehicles. The ecolog- 
ical benefit which the new motor concept promises was 
crucial for the BMFT’s decision to fund the project. 
PEM fuel cells not only produce very much lower 
nitrogen oxide emissions, they also release markedly 
fewer of the carcinogenic hydrocarbons. Even the CO, 
emissions are reduced during electricity generation by 
PEM fuel cells, due to the fact that the vehicles operate 
very efficiently. 


Within the context of the joint project which will be 
funded between 1994 and 1997 to the tune of 25.3 
million German marks, German companies together 
with various scientific institutions will develop a PEM 
base technology which meets the technological require- 
ments of vehicle operation (e.g.. rapid alternation of 
load, weight and volume specifications). 


The new motor form is also said to be superior to the 
conventional ones in terms of costs. The plan is to 
produce and test a fuel cell prototype in the output range 
of approximately | kilowatt by the end of the project. 


Further information can  .e obtained from the project 
leader, Biology. Energy. E:ology [BEQO] of the BMFT at 
the Juelich Research Centor (KFA), Dr. P. Malinowski, 
$2425 Juelich, Tel. 02461,61 3934. 








JPRS-ES1-94-016 
20 July 1994 


EU: Automobile Industry Prepares for ‘Euro 96° 
Norms 

YAW SORSAC Parts L'USINE NOUVELLE in French 
26 Mav 94 pp 66-67 


[Article by Alain-Gabriel Verdevoye: “Norms: Antipol- 
lution Response From Auto Manufacturers” ] 


| Texi} To meet the “Euro 96" norms, diesel engines are 
going to adopt the catalytic converter and the system for 
recirculating exhaust gases. The bill promises to be a 
Steep one. 


At last! After two years of studies in a sea of fog, 
automobile manufacturers have decided on the new 
antipollution standards that will take effect in the 
Furopean Community in 1996. The penalty has been 
decreed. and itis a stiffone: carbon monoxide exhaust 
to be reduced by 60 percent. particles by 40 percent, 
and unburned hydrocarbons and nitrogen oxides by 30 
percent. These measures will have an impact in partic- 
ular on the diesel engine, which was spared by the 1993 
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Lots of Brainwork 


What this means for the customer 1s a steep bill. The 
extra cost in the case of gasoline engines will exceed 
1.QO00 trancs [Fr], but in the case of diesel engines it will 
come close to Fr4.000. The price of the exhaust line 
alone will rise by SO percent. For Renault and the PSA 
[Peugeot Corporation], the “Euro 96” norms will mean 
an investment of about FrS0 million for each engine 
family. Pollution control at Renault will mobilize over 
half of the 1.300 people involved in engine development! 


fo meet the future norms, diesel-powered vehicles will 
have to be equipped in particular with catalytic con- 
verters, as gasoline-powered vehicles have since | Jan- 
uary 1993. to oxidize unburned hydrocarbons. An 


exhaust recirculation system for reducing emissions of 
nitrogen oxides will round off the arrangement. (Except 
in Vers modern engines such as Renault's future “G” 
engine, Which may be able to do without 1t.) The system 
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involves feeding part of the exhaust gas back into the 
intake. This is not really something new as far as the 
design offices of French manufacturers are concerned. 
The norms currently in effect in Austria already require 
catalytic converters for diesel engines. But for Renault 
and the PSA, the big difficulty lies in equipping all their 
diesel engines with catalytic converters. Today only a 
few versions—and not many of them—are sold in Aus- 
tria. 


Eventually, and far beyond 1996 because of even more 
prohibitive costs, diesel engines will use electronic injec- 
tion (injection is basically mechanical at present). Lucas 
and Bosch are working on it. The advantage: electronic 
control will permit finer and more steady tuning of cold 
advance and advance based on speed. It will also be able 
to control the gas recirculation systems. 


Although less affected, gasoline engines will also have to 
be adapted to the Euro 96 norms. To begin with, it will 
be necessary to increase the amount of—very expen- 
sive—platinum in the catalytic converters to reduce 
emissions of unburned hydrocarbons and carbon mon- 
oxide. But manufacturers are actively at work on palla- 
dium, a less expensive substitute for platinum. “More- 
over, by improving the timing and avoiding a spread 
between too rich a mixture and one that 1s too weak, we 
can improve the catalytic converter’s efficiency and 
longevity thanks to a better operating range.” says 
Georges Douin, director of planning, products, and 
projects at Renault. Steady timing becomes all the more 
essential in that the Euro 96 norms will apply to all 
vehicles, not just certification vehicles, as a present. It 
will also be necessary to improve the priming delays in 
the converter, which does not begin to be effective until 
it reaches 20°C. Georges Douin says proudly: “We have 
already progressed by 20 percent.” 


So there will be no revolution in the case of gasoline 
engines, but a lot of brainwork will be required! And it 
will be at least two years before the firm’s entire produc- 
tion will be able to meet the new norms. 


But even while those norms are barely out of limbo, 
automobile and equipment manufacturers are already 
preparing for the next stage, which 1s expected around 
the year 2000. Talks have started with the European 
Community and the oil companies to decide on the next 
priorities in the fight against pollution. In particular, it 
will be very difficult to move on to the next stage without 
altering the quality of fuels. By improving fuel quality, 
“we can reduce certain pollutants by from 20 to 30 
percent,’ Douin emphasizes. A European program 
known as Epefe was started last January. Its purpose 1s to 
decide on technologies and determine the quality of the 
fuels that will be available in the medium term without 
too much additional cost. Its conclusions should be 
made public in the spring of 1995. 


For the moment, there is no official concern with the 
effect that the antipollution norms will have on fuel 
consumption. A diesel engine equipped with a catalytic 
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converter uses 2 percent more fuel than its “dirty” 
counterpart, and it contributes just that much more to 
the greenhouse effect! However, the first signs of a 
change in thinking are beginning to appear among Com- 
munity legislators. For example, direct-injection diesel 
engines, which are more fuel efficient but also more 
polluting than those using indirect injection, will be 
given a minor dispensation in 1996, since the norms 
affecting them will be less strict. But that leniency 
remains limited, the reason being that only Fiat and 
Volkswagen currently sell direct-injection engines, which 
still occupy a very marginal position in the market. 


So even though diesel-powered vehicles are going to cost 
more in 1996, European manufacturers such as Renault, 
the PSA, Mercedes-Benz, and BMW are continuing to 
back the diesel engine. which uses 15 percent less fuel 
than the gasoline engine. 


COMPUTERS 


UK: Faster Ceramic, Glass Hard Disk Developed 
for Computer Storage 

94H SOZYOB Frankfurt/Main FRANKIFURTER 
ZEITTUNG/BLICK DURCH DIE WIRTSCHAFT 
inGerman 3 Jun 94 p8 


[Unattributed article: “Producing Hard Disks Faster: 
The Inside and Outside Edges Can Be Ground Simulta- 
neously} 


[Text] Frankfurt—Computer hard disk technology ts 
currently moving in two directions. On the one hand, 
there is the replacement of aluminum as a disk material 
by glass or ceramic substrates. Here. the objective 1s 
higher storage capacities, higher disk rotation speeds, 
and shorter stored data access times. On the other hand, 
the capability of simultaneous precision machining of 
the inside and the outside edges now exists, a circum- 
stance which can reduce processing times. 


The new edge grinding machine developed by the British 
Cranfield Unit for Precision Engineering (Cupe) works 
the edges of the inside and the outside diameter of 
ceramic or glass disks simultaneously and more quickly 
than is possible with the current precision grinding 
machines. 


According to engineers of the Cranfield team, the 
machine can meet production tolerances of plus/minus 
0.010 mm and concentricity of 0.005 mm gage readings. 
The machining time amounts to 40 seconds with a 
measurement precision of plus/minus 0.0012 mm and 
continuous 24-hour operation. The disk size can fall 
within a range from 10 to 25 mm for the inside diameter 
and from 33 to 95 mm for the outside diameter without 
requiring reprogramming of the machine. Actual run 
time of the machine could be minimized by integration 
of two-position robot grippers for loading/unloading. It 
is reportedly possible to switch from one type of disk to 
another within 2 hours. 
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An integrated laser measurement unit monitors compli- 
ance with production dimensions. Deviations are imme- 
diately taken into account by the numerical control, 
reports Cranfield Unit for Precision Engineering (Bed- 
ford Beds., MK43 OAL/fax: +44(234)-75 27 90). 


Germany: Neural Nets Used for Earth Remote 
Sensing 


M11507083694 Duesseldorf HANDELSBLATT 
in German 15 Jun 94 p 31 


{Article by Harald Kesberg: “Earth Remote Observation: 
Computer Help To Assess Satellite Data; Neural Net- 
work Can Distinguish Between Forest and Field”™] 


[Text] Satellites are indispensable nowadays for environ- 
mental protection, landscape planning, cartography, and 
weather forecasting. However, the supply of satellite 
data and applications 1s little used in Germany, since 
new technologies are seldom accepted. 


Remote sensing systems such as ERS-1, X-SAB, the 
space camera Moms-(2, the satellite ERS-2 prepared for 
launching in December 1994, and ENVISAT-I which 
will be ready for use from 1998 onwards are examples of 
a new generation of high performance Earth observation 
systems. The environment satellite ERS-1 alone has sent 
back 600,000 images since it was launched 1n the middle 
of 1991. The amount of data that ERS-! sends to the 
ground station 1s around 100 Mbit per second, which 
corresponds to a 10-volume encyclopedia. 


The images from the space camera Moms-02, which also 
flew on the D2 mission, have a spatial resolution 
capacity of up to 4.5 m. Four multispectral channels 
provide information about the type of vegetation, rock 
formations, or the degree of algae growth in the oceans, 
for example. The information generates a data stream of 
80 to 100 Mbit per second. 


The information is only useful, however, if it 1s pro- 
cessed. It is therefore important to develop automated 
image processing methods, of the kind being developed 
by IRSA (Institute for Remote Sensing Applications) in 
Ispra, Italy, or at Dornier in Friedrichshafen, [Ger- 
many]. Digital filter algorithms sharpen edges and con- 
trasts of images, and compression processes reduce the 
memory requirement. 


Scientists at Dornier are working on the automatic 
classification of image contents with neural networks. 
Until now, it has taken an expert one week to classify a 
satellite image according to areas given over to a partic- 
ular crop. vegetation types, or building densities. 


The adaptive neural network is given a data input of only 
a few examples of what a corn field or a forest looks like, 
or which color model has country-type or city-type 
buildings. For this the computer requires a training run 
with less than | percent of the satellite image area. The 
neural network uses the learning examples to determine 
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the range of variation for the color values of the indi- 
vidual classes. After the learning process, the neural 
network sifts through and classifies the satellite image. 


Until now. such systems have not deen available tor all 
applications and are unable to replace the work of highls 
qualified experts. According to Professor Winter from 
the German Remote Sensing Center in Oberptatlenho- 
fen. however, “Processing time and costs have been 
drastically reduced in the past year due to the use of new 
storage media and superfast computers.” 


The main drive behind the use of satellite data 1s the 
European Commission. The European Remote Sensing 
Center IRSA acts as a bridge between the scientific pilot 
function and the practical application. Satellite data are 
processed there and classification systems developed for 
analysis 


There is considerable demand for the interpretation of 


Satellite images trom the Directorates General of the 
European Union. In cooperation with Directorate Gen- 
eral VI (Agriculture), for example, the European Statis- 
tics Office 1s using satellite data to draw up agricultural 
Statistics or to monitor the cultivation of olives, citrus 
fruits. and vineyards in Southern Europe. 


Directorate General VIE (Development Aid) 1s using 
satellite data to observe and record fire risk areas in 
Third World countries and to provide these countries 


with information about areas used for the cultivation of 


legal drugs. Directorate General XIP (Science. 
Kesearch, and Development) is running the programs 
MARS (Monitoring of Agriculture with Remote Sens- 
ing). TREES (Tropical Fcosystems and Environmental 
Monitoring by Satellites). and ENRICH (Environment 
Research in Global Change) 


Nevertheless. Germany still lags far behind in the use of 


such data. According to Prof. Rudolf Winter. this 1s 
because potential demands stemmed not so much from 
commercial enterprises as from official authorities such 
as ministries and land surveying offices. The offices and 
authorities frequently lack financial resources and 
training, however. “In many cases, authorities are also 
not receptive to new technologies.” explains Prof. Heinz 
Stoewer. Managing Director of the German Aerospace 
Agency. He thinks there 1s a great need to catch up in 
regional planning, agriculture. forestry, and practical 
environmental protection. “In the future, Earth sensing 
will be one of the most important areas of space travel.” 
he forecasts 


A sum of approximately 65 million German marks [DM] 
is earmarked for Earth observation in the German 
national space program for 1994, which 1s about 25 
percent of the total budget. About DM20 million wall be 
allocated to the use of satellite data. The goal, according 
to Stoewer. 18 to increase the amount to over DM 30 
million in the next few vears. Compared to France. these 
figures still look modest. There the annual budget tor 
Earth sensing 18 approximately eight times higher. 
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DEFENSE R&D 


Revolutionary Rotor Blades To Equip Eurocopter 
NH90 


BROCOCI21IS94 Parts LALEITTRE DU GIEAS 
in Enelish 2 Jun 94 p 2 


(U'nattributed article: “Eurocopter: First Technological 
Blades tor the NH90°} 


[Text] The first blades for the main and tail rotors of the 
future NHYO helicopter in its tactical lifter (T TH) and 
naval (NFH) versions were shown for the first time at La 
Courneuve on 20 May. The blades are based on entirely 
new technologies developed by the Eurocopter engi- 
neering division. They have also led to revolutionars 
new production concepts developed by the various pro- 
duction services. The resin employed improves blade 
aging in high temperature and high humidity regions. 
Eurocopter points with pride to how rapidly the blades 
were designed and production completed by the NH9&0 
operational group. Less than one vear clapsed from the 
tume the profile was decided upon to the time these 
technological blades first started leaving the workshop. 
These are the same blade types that wiil be used tor the 
first helicopter prototvpe. The computerized CFAQ 
Catia method was crucial to this rapid development. If 
Eurocopter now produced what are probably the world’s 
most advanced blades, it is largely due to the data 
processing facilites and the Panoplie software that it 
employs to this purpose. The advanced aerodynamic 
design of these blades will favor rapid maneuvering 
capability and low vibrational environment. The mate- 
rials and structural concepts chosen will make for excep- 
tional resistance to many different sources of damage: 
explosive military impacts. birds, ground cables, trees, 
etc. In accordance with program development, the pro- 
totype blades will go. through a series of tests during 
which they will be submitted to the various types of 
agression that they may be expected to encounter in the 
future. 


France: Rafale Production Rate Increase 
Forecasted 
94P603074 Paris LE MONDE in French 1 Jul 94 p 12 


[“Mr. Leotard Anticipates Accelerating the Production 
of Rafale Aircraft After the Year 20007) 


[Text] Ina 27 June letter sent to Bouches-du-Ron UDI 
representative, Olivier Darrason, whe published it on 29 
June. Defense Minister Francois Leotard, because of 
state orders, has announced his intention to increase the 
production of Dassault Aviation’s Ratale fighter planes 
after the vear 2000. 


The defense appropriation Jaw. recently adopted by 
Parhament. provides for an order of sixteen Ratale 
aircraft per vear. According to Mr. Darrason, this rate, if 
sustained. by 2010 would supply the air force with three 
hundred and twenty combat-ready aircraft, insiead of 
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the three hundred and eighty. as provided in the White 
Book on defense. During the debate in the National 
Assembly. the majority representative has introduced an 
amendment—-declared inadmissible by the finance com- 
mittee—meant to attract Mr. Leotard’s attention exactly 
to this very issue. In his letter. the Defense Minister 
acknowledged Mr. Darrason’s well-taken observation. 
He wrote: “In order to enable the air force to deploy 380 
combat-ready aircraft, it will be in effect necessary, after 
the vear 2000, to increase Rafale’s production rate to 
twenty per year.” 


Mr Leotard had nevertheless to remind about the signif- 
icance of the financial effort approved for Rafale: more 
than 48 billion French trancs [Fr] for the period covering 
the defense appropriation bill from 1995 to 2000. To this 
investment—observed the minister—one must add, for 
the same six vears, more than Fr4 billion for the Mirage- 
5 program (37 aircraft. to complement the 60 ordered by 
Taiwan) and more than Frl$ billion for the Mirage-D (a 
day and night tighter version. with &6 planes to be 
delivered to the French air torce before the vear 2000). 


ENERGY, ENVIRONMENT 


Germany: Early Warning Device Developed for 
Water, Soil Contamination 

YAM SORGOL Frankfurt/Main FRANKEURTER 
ZETIUNG/BLICK DURCH DIE WIRTSCHAFT 


mG orman 3 Jun ¥4 ps 


[Unattributed article: “Laser Sensor Detects Surge in 
Contamination: Kiel Device Can Be Used as an Early 
Warning Svstem”] 


[Text] Frankfurt—In the event of environmental acci- 
dents, the extent of contamination of water and soil 1 ust 
be determined as quickly as possible. Kiel University has 
developed a fiber optic laser sensor for this purpose. It 1s 
reportedly particularly suited to the detection of mineral 
oil-hydrocarbons, which are released during tanker acci- 
dents or from leaky ol tanks. However, other toxic 
aromatics could also be measured. 


The measurement principle of the device 1s the excited 
fluorescence of hydrocabons. For the practical measure- 
ment, the detector head connected to a quartz optical 
fiber 1s inserted into a water or soil sample. Excitation ts 
carricd out with laser pulses of an excimer laser, which 
are conducted tnto the sample through the optical fiber. 


The fluorescent signal is guided through another optical 
fiber to the detection electronics. This includes, among 
other things. an amplifier and a photon counter, report 
the Kiel researchers (Institute for Experimental Physics, 
Kiel University, Olshausestrasse 40, 24098 Kiel). 


A major problem of fluorescent measurement processes 
is the tluorescence of organic substances naturally 
present in water or soil. However, this fluorescence 
subsides more rapidly that the fluorescent signal from 
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pollutants. By a time-triggered measurement. the mea- 
surement electronics suppress these interfering signals. 


The strength of the prolonged fluorescence 1s the mea- 
sure of the concentration of the hydrocarbon compound. 
The special advantage of the Kiel measurement system 
lies in its direct electronic analysis (on-line measure- 
ment). The results are available virtually immediately, 
and it 1s possible to forgo sample collection and prepa- 
ration. 


Thus the system is reportedly suitable as an earls 
warning system in the event of environmental accidents 
The detector heads could be permanently installed at 
particularly high-risk locations in soils or in the sewer 
system and could immediately signal a pollutant surge 
In addition to hydrocarbons, heavy metals can also be 
detected. 


German Expert Criticizes Environmental Research 
Quality 

YAW SOS8S6.1 Stuttgart BILD DER WISSENSC TI AE 1 

in German Jun 94 pp 88-89 


{Interview with Prof. Gotthilf Hempel by Juergen 
Nakott and Rainer Korbmann, date and place not given: 
“Much Research—Too Few Solutions: Environmental 
Research in West Germany Criticized by Experts’ | 


[ Text] Science Council experts have been sharpiy criti- 
cizing environmental research at major research centers 
and universities. The chairman of the committee, Prof. 
Gotthilf Hempel, describes the results of the first large- 
scale evaluations for West German research. 


[BILD DER WISSENSCHAFT] Professor Hempel. 
everyone at the major research centers seems to be 
annoyed with you. Why? 


[Hempel] | don’t know why either. I'm an ex-chatrman 
of the Association of Mayor Research Institutions. So 
maybe many of them regard me as one of theirs who 1s 
now criticizing them. You can't understand why we say 
that environmental research 1s only one area of study at 
these institutions, but a more important one at smaller 
institutes, the so-called blue-list institutes, for example. 
and at the universities. 


[BILD DER WISSENSCHAFT] How does the enviro: 
mental research situation in West Germany look to you” 


[Hempel] A lot of money has been poured into German 
environmental research over the past 20 vears. Scientists 
have accomplished a great deal toward analyzing eny1- 
ronment problems; in the engineering sciences they have 
achieved leading status internationally in analytics and 
purification technology. On the other hand, we have 
problems in the area of research that sees to it that 
pollutants are not generated at all in the first plac 
research in which avoidance strategies. for example. are 
sought. 
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We also have shortcomings in the social sciences, for 
example, in clarifying the relationship between man and 


nature, between those affected by and the causes of 


environment problems. Collaboration between the social 
and physical sciences 1s also underemphasized. 


[BILD DER WISSENSCHAFT] The Federal Republic 
spends about as much money on environmental research 
as the United States, nearly three times as much as 
France or Great Britain. Are the results worth the 
investment? 


[Hempel] I can’t scientifically answer that question since 
how can the results of basic research “be evaluated”? 
Applied research on the environment ts certainly worth 
the money. After all, Germany is the number-one 


exporter worldwide of environmental technology. 


From a purely subjective standpoint, | think that we 
could get even more out of it with the same financial 
resources and the same number of research scientists. 
But. to do so, we have to solve those structural problems 
we have in the field of envirenmental research. And this 
brings us back to the major research centers, which 
absorb about a third of the money for environmental 
research. 


[BILD DER WISSENSCHAFT] Are they particularly 
inefficient? 


[Hempel] In our opinion, we have, on the one hand. 
determined that there are clearly shortcomings at the 
universities that are inherent in the system. We criticize 
the universities and yet we say that it would in many 
cases be best to do away with environmental research at 
the universities. 


On the other hand, we say: Environmental research at 
the major research centers 1s excellent in many indi- 
vidual fields, but much of it is not typical of major 
research and could therefore be removed from the major 
research centers. 


[BILD DER WISSENSCHAFT] Isn‘t this finding a con- 
tradiction? 


{|Hempel] Naturally, we have a problem with it. The 
major research institutions say: What's wrong with our 
doing outstanding research tn an atypical manner? Isn't 
that more efficient than to cut back on research in our 
institutions while it isn’t effectively conducted at the 
universities? 


{BILD DER WISSENSCHAFT] And what do you say to 
that? 


[Hempel] We definitely need more environmental 
research at the universities because this 1s the only way 
ideas and results will be transferred to teaching. This ts 
decisive for translating them into practical application. 


On the other hand, we must succeed in very effectively 
conducting environmental research. This can be 
achieved only if we link research conducted outside the 
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universities very closely with the universities through, 
for example, ecosystem centers, special research depart- 
ments, graduate lecture series, and the like. Since the 
universities have major shortcomings as concerns envi- 
ronmental research: the short duration of their 
projyects—on average the time it takes to do a doctoral 
thesis. On the other hand, the universities’ high potential 
for innovation, which it pays to exploit for environ- 
mental research, lies in the constant flow of young 
researchers. 


[BILD DER WISSENSCHAFT] In that case, wouldn't 
closer collaboration between major research centers and 
universities be ideal? 


[Hempel] The centers have serious shortcomings too. 
The giants among them are regular science parks in 
which a comprehensive tie [that links the various fields 
of research] 1s often lacking. Then, too, some of the 
scientists come from other fields, especially nuclear 
research. The age structure 1s in part unfavorable. 


[BILD DER WISSENSCHAFT}] Is this also true of the 
smaller ones? 


[Hempel] Not for all of them, but the GKSS [Company 
for the Use of Nuclear Power in Shipbuilding and 
Navigation] in Geesthacht is a problem for us. It 1s an 
example of the inability to close a center as soon as its 
mission is accomplished—which was the nuclear 
freighter Otto Hahn. 


The GKSS* Inland Water Institute in Magdeburg was 
shut down—contrary to the Science Council's recom- 
mendation—after reunification. Today we .hink that 
[the researchers at] Magdeburg should have gone to the 
Halle/Leipzig environmental research center and other 
environmental research teams to the universities in 
Hamburg. We leave open what will become of the other 
half of the GKSS, which conducts research on materials. 


[BILD DER WISSENSCHAFT] You criticize the uni- 
versites. Now what's wrong with them? 


[Hempel] One problem ts the fact that hardly anyone in 
them takes an overview of the situation, especially at the 
large. old universities. We noted this during our visits to 
them. We weren't in part shown fields like environ- 
mental law, environmental ethics, environmental eco- 
nomics, or environmental psychology at all. 


Universities are actually ideal for environmental 
research because they could bring together all disciplines 
under one roof and allow the physical sciences to interact 
with the cultural, behavioral, and social sciences as well 
as with jurisprudence and economics. But in practice 
things look different. 


[BILD DER WISSENSCHAFT]:Up to now we've con- 
sidered the area of conflict involving major research and 
the universities. What's the situation with the other 
institutes’ 
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[Hempel] Research on basic problems in various envi- 
ronmental research fields 1s being conducted at some of 
the blue-list institutes and the Max Planck Society. The 
Fraunhoter institutes and the research institutes of the 
federal and state government departments have been 
energetically tackling environmental problems. The sci- 
entific quality of these efforts 1s. of course, very varied, 
but they substantially contribute to the general image of 
German environmental research: It 1s very broadly struc- 
tured, efficient, well-equipped, but relatively little coor- 
dinated. It 1s now and then more measured than scien- 
tifically evaluated. 


[BILD DER WISSENSCHAFT] After reunification the 
entire domain of research was examined in wwe new 
federal states. Now you've done this for one field in the 
West. Are similar cross-sections also necessary for other 
fields? 


[Hempel] It was a toothless evaluation, since our assess- 
ment of the situation has not produced many changes in 
the institutions. Nevertheless, many research teams that 
we visited with have probably fallen victim to an assess- 
ment, as has happened in the East. 


What we did was necessary. The level of efficiency ts 
high and the discussion indicates that we are achieving 
results, but the cost was also very high. 


[BILD DER WISSENSCHAFT] You researched the sub- 
ject for a year and a half. Now it took a good six months 
for you to publish your report. Why? 


[Hempel] We had hoped that we could submit the 
appraisal as early as in January. The federal and state 
governments suggested that we revise !t. We did so. 


[BILD DER WISSENSCHAFT] Can it be that the fed- 
eral and state governments do not endorse 1t? 


[Hempel] If they don’t endorse it now, it will be a 
disaster. But we won't know that until after this inter- 
view has already been published. 


xe 


Professor Hempel is the director of the Center for 
Tropical Marine Ecology in Bremen and of the Institute 
for Baltic Research in Warnemuende. He ts an environ- 
mental research scientist who, as a university lecturer, 1s 
familiar with the problems of the universities and. as 
director of the Wegener Institute in Bremerhaven, with 
the peculiarities of major research: the ideal Science 
Council expert, who now metes out criticism in all 
directions 


France: CNRS Laboratory Develops 
Pollutant-Trapping Molecule 

94 SO406C Paris AFP SCIENCES in French 
16 Jun 94 p 29 


fArticle: “French Laboratory Develops Molecule 
Capable of Trapping Noxious Pollutants” | 


JPRS-EST-94-016 
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{Text} Paris—A molecule capable of capturing pollutant 
substances has been synthesized by the Lyor-based Ste- 
reochemistry and Molecular Interactions Laboratory, 
according to a report in INSTANTANES TECH- 
NIQUES, a quarterly letter on engineering techniques. 


This so-called cryptophane molecule, acts as a specific 
receptor, constituting a molecular trap for volatile com- 
pounds. The Laboratory, a joint CNRS [National Scien- 
tific Research Center]-ENS [Institute of Higher 
Learning] unit, has demonstrated the ability of cryp- 
tophane to recognize and selectively capture molecules 
such as hydrocarbons—of the alkanes type such as 
methane, ethane, and propane—and CFC’s [chlorofluo- 
rocarbons]. 


Methane thus imprisoned resembles a supercompressed 
gas al a pressure exceeding 600 atmospheres. The result 
is notably similar for freon 12, an extremely volatile 
compound used as a refrigerant. This, according to the 
authors of the discovery. 1s a real first. 


The potential applications of this molecule, the publica- 
tion points out, are vast. ranging from the detection and 
measurement of the concentration of the chemical spe- 
cies in the environment to the development of new 
methods of deterging pollution: the elimination of traces 
of hydrocarbons, for example. chlorinated or not, from 
aqueous effluents. 


FACTORY AUTOMATION, ROBOTICS 


Germany: CAD Applications Improved in Joint 
Project 

94H S03634 Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 May 94 p8 


{Article by R.E.. Frankfurt correspondent: “Future CAD 
Applications to Be Simpler”] 


[Text] Eight German research institutes have set up a 
framework for developing a new generation of computer- 
aided design (CAD) techniques. The “CAD Reference 
Mode!” 1s the result of work done in a two years long 
research project. In a second project segment, jointly 
with system suppliers and medium-sized system users, 
the architecture of this framework 1s to be tested in 
practice aad further developed into a marketable item. 
The CAD reference model consists of numerous modules 
which can be put together for specific applications, the 
developers hoping that this will be benefit medium-sized 
enterprises most of all. The new architecture 1s expected, 
above all, to make working with CAD systems simpler 
and less costly. Ready to use integrated product models 
and simulation techniques will, moreover, simplify the 
design process on the monitor screen. 


Until now such engineering techniques had been devel- 
oped almost exclusively in American enterprises and, 
therefore, very strongly influenced by their application 
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goals. “However. also in German research and industry 
there should exist a high potential for successful devel- 
opment of this technology.” suggests Prof. Dr. Olaf 
Abeln. project leader at the FZI (Research Center for 
Information Technology at Karlsruhe University, 10-14 
Haid-und-Neu Street. Tel. 0721-96 54 9). 


Two suppliers of CAD systems. Siemens Nixdorf Infor- 
mationssysteme AG [Information Systems Corp.] and 
Straessle Technische Informationssysteme GmbH 
{Technical Information System, Ltd], are said to have 
already declared their willingness to collaborate with 
those research institutes. 


Germany: Microsystems for Fluids Improve 
Nledication Metering 

YIW SOSSYA Duesseldorf VDI NACHRICHTEN 
m German No 22. 3 Jun 94 p 25 

[i nattributed article: “Fluid Systems in) Miniature: 
Microsystem Technology Combines Pumps, Valves, and 
Sensors”: first paragraph is VDI NACHRICHTEN 
introduction} 

| feat] VDI-N, Munich, 3 June 1994—In many technical 
fields such as mechanical engineering, household appli- 
ances, automotive engineering, or medical technology and 
pharmacy, fluid systems are needed with which it is 
possible to pump, mix, and meter small amounts of fluid. 
Innovative microsystems for fluids are less bulky and 
more efficient than conventional macrosolutions, as Franz 
Miller. employee of the Fraunhofer-Gesellschaft, 
Nlunich, writes in the following. 


Because the road to the microworld passes through 
ditficult new technological territory, under the leader- 
ship of Prot. Dr. Ingolf Ruge of the Fraunhofer Institute 
for Solid-State Technology IFT in Munich, the Fluid 
Mechanics Chair of the University of Erlangen- 
Nuremburg and the Center for Microengineering Z{M of 
Chemnitz Technical University have merged into an 
interdisciplinary research project. The cooperative 
project 1s funded by the VW Foundation and has as its 
objective fluid mechanics investigation and simulation 
of microfluid structural elements. “Fluid elements in 
micron dimensions represent an innovation for 
microsystem technology which demands new 
approaches and methods.” says Professor Ruge. 
describing the role of the research project. 


In order to achieve crucial advances, the researchers 
need detailed information concerning the extremely 
complex fluid mechanics processes in these partially 
elastic structural elements. With microvalves or 
micromembrane pumps. coupled fluid-mechanical pro- 
cesses occur Which cannot be accomplished with conven- 
tional simulation tools. Flow simulation must be linked 
with the program module for elastomechanical calcula- 


tion 


Consequently, the keystone of the research work 1s the 
development of sophisticated simulation programs with 
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which the interactions between fluid currents and defor- 
mations of the micropumps and valves must be capable 
of being fully represented. 


Basic elemenis for rapid development of the new microf- 
luid sechnology are the understanding of the physical 
processes and numerical simulation. At the same time, 
this knowledge naturally helps in the optimization of the 
structural elements themselves. The special require- 
ments of fluid systems demand new production 
methods: To make the components leakproof and resis- 
tant to varied fluids. new bonding techniques must be 
developed. New etching processes are essential for the 
fabrication of flow-favorable structures without sharp 
corners and edges. 


The focus of the work of the IFT 1n Munich 1s the design. 
fabrication, and optimization of muicrofluid elements 
such as pumps. passive valves, and ducts. The Center for 
Microtechnology ZfM in Chemnitz is contributing an 
innovative active microvalve to the project. With this 
design. valves for the metering of small quantities of 
fluid, supplied from a reservoir. are produced. They are 
very robust and suited to fluids containing particles 
Since these valves are driven electrostatically. the inter- 
actions with the fluid currents and elastomechanical 
movements must be elucidated. With the results of the 
partner institute. such an active microvalve with new 
hydrodynamic characteristics 1s to be developed. 


There are no theoretical models and measurement and 
calculation processes for a better understanding of 
microelements for fluids thus produced. To develop 
these new tools for optimization of microsystems for 
fluids is the task of the chair for Fluid Mechanics of the 
University of Erlangen-Nuremburg. There. flow mea- 
surement technology 1s being further developed such 
that the desired spatial and temporal solution can be 
achieved. And finally. programs are being used for flow 
calculations in models. Thus the flow relationships in the 
micropumps and microvalves delivered by the partners 
will be measured realistically, The macromodels are 
geometric imitations of the micromechanical elements. 


The developers of micropumps and microvalves need a 
precise understanding of fluid processes to be able to 
design optimal components. They must understand the 
reasons for zones with disadvantageous flows in order to 
be able to design better geometries. If. for example. 
contaminating particles concentrate in recirculation 
zones of valves, their operation 1s jeopardized 


All the research ultimately flows into a design method- 
ology for microsytems for fluids, with which the results 
can be converted as simply and as quickly as possible 
into new products. With these themes for the methodical 
design of microstructural elements for fluids, the projec! 
extends far bevond the optimization of micropumps and 
microvalves and opens a wide door for innovative 
microsystems—microanalysis systems or implantable 
medicine dosing systems become possible. 
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[Photo caption] Precision in microsystem technology: 
The valve unit of a micromembrane pump illustrated 1s 
etched from silicon. The valve seat in the center has a 
thickness of only 0.5 mm. Such a membrane pump can 
be used. for example. in future implantable medicine 
dosing systems. Photo: FhG [Fraunhofer-Gesellschaft] 


Germany: Microtechniques Revolutionize 
Chemical Industry 
94W SO389B Duesseldorf VDI NACHRICHTEN 


> 


in German No 22, 3 Jun 94 p 1! 


[Unattmbuted article: “Microtechniques Revolutionize 
Chemical Industry: Microsystem Technology in Process 
Engineering’: first paragraph is VDI NACHRICHTEN 
introduction] 


[Text] VDI-N, Duesseldorf, 3 June 1994—Not merely a 
continuation of micromechanics with other means, 
microengineering is already considered the key tech- 
nology of the 21st Century—for consumer goods as for 
chemical process, sensor, and medical technology. In a 
special exhibit at Achema “94, initial products are shown 
and outlooks and time horizons discussed. 


Even in sports a comeback 1s relatively rare; in tech- 
nology it virtually never happens. Technical history ts 
the stuff of museums. And the idea that a technical fossil 
like the steam engine can have a second career 1s 
extraordinary. Only under the microscope 1s it possible 
to see what distinguishes the modern steam engine from 
the old-timer. Only 50 micron long and equipped with a 
piston with a 12-micron diameter, which delivers half a 
micro-Newton: These are the size characteristics for this 
midget. With the tiny steam engine. it 1s possible to 
obtain forces a hundred times stronger than with known 
electromagnetically driven micromachines. The inven- 
tors at the Sandia National Laboratories in Albu- 
querque. New Mexico, envision application potentials in 
operations and positioning technologies and tn assembly 
operations under the microscope. Nevertheless, there 1s 
still a long ‘way to go before artery scrubbers, as these 
miniaturized submarines are informally dubbed. can 
remove sclerotic changes and deposits of our vascular 
system. 


In all industnalized countnes, preparations are being 


made for a new technical revolution. There 1s talk of 


microtechnology or microsystems technology, meaning 
that the purposeful combination of miniaturization and 
integration 1s no longer restricted to microelectronics, 
but rather that mechanical. optical, thermal. fluid 
dynamic. and many other functional elements are sub- 
ject to the miniaturization and integration process 


Micro-motors with the diameter of a human hanr. gears 
the size of a single cell, optical spectrometers as small as 
a fingernail, and electrical contact arrays with 10.000 
contacts per square centimeter are already a reality in the 
lab. Chemical and biological analysis systems can be 
miniaturized by orders of magnitude. whereby simulta- 
neously production costs in mass production will drop as 
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drastically as the consumption of chemicals. Many envi- 
ronmental problems are thus solved. Microvalves, 
micropumps. microsensors, open tubular columns. and 
other basic equipment for chemical process technology 
are already available on the laboraton scale. 


This time, it appears that politics and research here in 
Germany did not wait too long to jump onto an innova- 
tive train, while others set the tempo. The research funds 
being used worldwide by the public and to an increasing 
extent by industry have already reached some billions of 
marks. and are constantly increasing. Initial products. 
such as microsensors, components of integrated optics, 
of assembly and bonding techniques or even analysis are 
already ready for the market. And the number of prod- 
ucts 1s constantly increasing. However. the following 1s 
still true for market prospects and market volumes 
Nothing 1s harder than seeing into the future. Thus. 
estimates for the year 2000 fluctuate between 14 and 300 
billion German marks [DM]. depending on which camp 
the predictions come from—industry or subsidized 
research. If the assumptions on which the Federal Min- 
istry for Research 1s basing the design of its second 
support program. the world market would have to 
approach DM300 billion. Domestically, in the automo- 
tive sector alone. fully 4 percent of sales go to microsys- 
tems technology. and even in an economic slump that 
amounts to DM20 billion. 


Information and communications technology. as well as 
automation, automotive engineering, environmental 
engineering. aerospace, energy technology. textiles. and. 
last but not least. medicine and biotechnology are part of 
the future market for microtechnology. Thus. there 1s 
hardly any area of modern technology which cannot 
profit from microtechnology. 


For the chemical industry and engineering companies 
whose business 1s chemical process engineering. mea- 
surement technology, and apparatus production, micro- 
technology 1s the new and decisive challenge. Compo- 
nents and systems of muicrotechnology will be used 
everywhere. Microreactors—connected in parallel by the 
thousands—will decisively improve production pro- 
cesses, with defined process control and flexible adapta- 
tion to demand. 


Not only will the use of microstructural products in the 
systems and measurement technology critically alter the 
industrial environment, but also the development of new 
microtechnically fabricated products. No economy of 
large Scale distinguishes these materials. but they are 
products with an extremely high added value. rarer on 
the kilo scale. even more so on the ton scale. They are 
active ingredients for pharmaceuticals or ultra pure 
materials for microelectronics, but not just silicon and 
the semiconductor chemicals, but also special optical 
polymers for photonic components in communications 
technology, molds for ultra-precision injection molding. 
nanoparticles for high-performance ceramics, or electro- 
Iyxtes for electrodeposition of ultra-precise metal struc- 
tures 
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The demand for such materials will increase and will one 
day certainly surpass that for the semiconductor prod- 
ucts of microelectronics. However, the dnving force 1s 
the product variety which is produced and developed by 
technology companies using the methods of microtech- 
nology. This technology 1s significant not only for large 
companies. Even medium-sized companies are 
becoming increasingly involved in muicrotechnology, 
because they need new materials for their products. 


Microtechnology 1s building a bridge from microme- 
chanics to molecular biology. It provides the capability 


of precision mechanics moving into the dimensions of 


the atom. as the development of the scanning tunneling 
microscope so impressively demonstrated 


Meanwhile. there are a variety of microtechnology pro- 
duction methods. such as anisotropic etching of monoc- 
rystalline materials, plasma etching processes, the Liga 
technique developed in Germany (Liga stands for three 
process steps: lithography. galvanization electrodeposi- 
tion, molding) and now used worldwide. photoablation, 
and microstereolithography with laser radiation, mate- 
ial processing with finely focused 10n and electron 
beams and many more 


Ihe companies. which are becoming familiar with these 
developments at the right time and strategically planning 
their market access, hope to create a competitive advan- 
tage. New means of cooperation with companies and 
research facilities are essential here, and in particular. 
screntists are urged to consider the needs of industry in 
the planning and execution of their research and devel- 
opment work. Europe was not able to keep pace with the 
USA and Japan in the microelectronics race. Microtech- 
nology now offers a new opportunity in a new techno- 
logical competition 


[Photo caption] Microsystems technology promises the 
producers of process engineering miniaturized mass- 
produced components. With micro-motors (illustrated) 
with the diameter of a human hair, 1 1s possible to 
produce measurement and analysis instruments, for 
example. much more compactly and less sensitively. 


France: Mlachine-Tool Industry Plans to Increase 
Competitiveness 

YAW SOS TSA Party INDUSTRIES & TECHNIQUES 
in French May 94 pp 44-46 


[Article by Miurel Scherer: “Embattled French Machine- 
Tool Industry] 


[Text] Several French manufacturers are fighting tooth 
and nail to hold on to their position in a frantically 
competitive market. Innovation, reorganization of pro- 
duction, and the search for new market niches are their 
most important weapons. 


Despite all the various restructuring plans to which our 
nation’s machine-tool industry has been subjected, a few 
manufacturers continue carrying the torch for France. 
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Forest Line Capdenac and Albert. Berthiez Saint- 
Ftienne. CMS, Cazeneuve. Somab, Ernault, Henn Line 
Machine-Tools, and several others... are fighting tooth 
and nail to hold on to their position in a frantically 
competitive market. How can they stand up to the tide of 
competition” By relying on innovation. reorganization 
and modermization of production, and opening of new 
markets. “But before counting on one or another of these 
basic levers to cope with the recession and the changes 
under way, we must rethink the company’s financial 
Strategy.” says Claude Thollon, president and general 
manager of Cazeneuve. “In the last 3 vears now, we have 
adjusted our purchases of components and our engi- 
neering releases to align with exnected sales levels.” 


Critical Mass 


The French companies must also expand: A certain 
critical mass 1s necessary to compete with other Euro- 
pean manulacturers or keep open the possibility of 
covering more than one market segment. Cazeneuve 
merged with Somab in 1991, then in 1993 took over 
Ernault. a company “jettisoned” by Japan’s Tovoda, 
which threw in the sponge after several lean vears. The 
group now has 400 employees and annual sales of about 
500 million French frances [Fr]. It also owns Vernier and 
Soderick: the former builds milling and boring machines, 
the latter drilling machines..““We thus cover, in terms of 
price and size of pieces tooled, a vast range.” savs 
Thollon. In lathing. for example. Somab offers equip- 
ment that machines pieces from 200 to 400 mm in 
diameter for prices ranging from Fr300,000 to 
Fr500.000. Cazeneuve itself offers lathes, conventional 
and nonconventional, for machining larger pieces at 
prices under Fr750,000. Ernault. the only company in 
the group that 1s active in the automotive industry, offers 
more sophisticated. highly automated machines, which 
can cost upwards of Fri million. It also sells advanced 
machining centers. “And we are always ready to forge 
alliances with other builders, French or forergn, to mutu- 
ally strengthen our presence in various sectors of the 
machining industry.” Tholion hastens to add. Although 
cost containment 1s still a major concern for the group, 
the importance of innovation 1s also recognized. In fact, 
innovation is a marked feature of all these companies. 
The mixed programming system marrying NC [numer- 
ical control] and machine learning. developed first by 
Somab (in collaboration with Num) on its Optimab 
machines. has now been extended to Vernier’s milling 
and boring machines. Vernier will also introduce, at the 
Biennial [trade convention], the Univer 700 incorpo- 
rating this programming technique. Other developments 
are also in the works: Cazeneuve 1s giving its CT200 
lathe a new milling spindle. Vermier is introducing a 
small teaching machine for the national education 
market. Somab is putting the final touches on its 
Polymab lathe. whose new version supports a center- 
to-center distance of 1.800 mm, etc. Renowned for its 
machining centers. Ernault continues to innovate despite 
the destabilizing effect of its divorce from Toyoda. Its 
Cholet plant, one of the most modern in France, has a 
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“just-in-time” production-line capable of assembling 
both lathing and machining centers. “Toyoda started up 
this line in expectation of a growing market: unfortu- 
nately, with the recession, all its technological prowess 
was useless.” says Thollon. Temporarily on hold. it will 
demonstrate its ulility when the market revives. 


There's strength in unity: That 1s the principle espoused 
by Cepede Machines System (CMS). Specsalizing from 
the start in the field of retrofitting (renovation of old 
machine-tools). the company over time has bought out 
several other manufacturers: Sculfort (1987), now 
renamed Nord Productique. a builder of remulling 
machines, Rouchaud (1993), which specializes in milling 
and laser cutting: R2Meca (1993), which makes 5-axis 
machining centers, etc. Meriadec Aulamer, commercial 
director of CMS. which has 150 emplovees and annual 
sales of Fri00 million. explains the utility of this 
approach: “The company was very unevenly developed. 
because everyone was working on his own objectives but 
without any real coherence. Four years ago. we decided 
to go back to the drawing board and refocus our activi- 
tres. The goal: to strike a balance between our onginal 
vocation (retrofitting) and the growth of our own prod- 
ucts line. We are also involved now both 1n many service 
activities (modernization of existing machines, proto- 
type design), and in design and manufacture of 
machining systems. Ideally we are positioning ourselves, 
with the help of systems we've designed ourselves, in 
market niches where there 1s very little competition from 
other manufacturers.” Protected by multiple patents, the 
5-axis Arthemis machining center 1s able, for instance, to 
machine either simple or complex parts thanks to an 
engineering design that allows pieces to be positioned in 
any spatial orrentation under the machining tool. A 
design that facilitates important productivity gains by 
simplify:cg the tools needed, eliminates multiple passes 
for each part. and improves precision. The range of 
toothed-entry milling machines made by Rouchaud can 
be seen from the number of domains in which they are 
used: automotive, armaments. steelworks, hand-tooling. 
smitheries, etc. The company 1s banking on its uncon- 
ventional machining procedures (laser cutting. drilling, 
and welding. and water-jet cutting technology) to lead to 
even more innovative applications. Finally, the 8-axts 
Mupex center provides high-speed machining of alu- 
minum sections. This machine, indispensable in the 
manctacture of aeronautical parts. has a high- 
performance clamping system. Two attaching appara- 
tuses suffice to fasten 80 percent of the parts to the 
machine. The Fril0-muillion order just placed by Deut- 
sche Airbus for two Mupex machining centers 1s proof of 
its utility. “Its capacity to machine bar parts means 
however that it will soon have other industrial applica- 
tions.” says Aulamter. 


The same innovative spint prevails in the organization 
of the company’s manufacturing process. Workshops are 
divided into production “islands” (manned by 10 to 20 
people) each of which ts responsible for the whole 
process from A to Z. “Once an order 1s logged in by our 
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commercial team one of its members sets down the 
performance parameters (time. Quality. etc.) and turns 1 
over to the chief of the production team to produce.” 
says Aulanier. 


According to Jean Friess, president and general manager 
of Realmeca (250 employees. turnover of Fr! 40) million), 
machine-tool builders nowadays have to meet certain 
key conditions. “First of all. thes must have a research 
bureau with advanced computer-aided manufacturing 
[CAM] capabilities.” he explains. “But they must also 
have a reliable stable of component suppliers and sub- 
contractors able to respond very precisely to company 
needs. Because you can't get by just producing easy- 
to-build parts. A manufacturer today needs a GPAQO 
[computer-aided manufacturing management} system 
computerized stock management. a set of workshops 
organized according to type of machine and production. 
perhaps a ‘just-in-time’ system. etc. And all! this just 
gives them the base needed to continue innovating ~ 
Realmeca is a master at innovation. Its high-speed 
machining equipment. developed in tandem with its 
subcontracting activities and in parinership with Das- 
sault Electronique and Aerospatiale. 1s being constanth 
improved. “In lathework. with the help of our CBN 
(crystalline boron nitride) tools we can work hard metals 
or metals such as ‘inox’ or “kovar’ that are difficult to 
machine,” explains commercial director Bertrand Friess 
“Cutting tool quality sets the limits to what we can do in 
milling. because the machines themselves have the req- 
uisite characteristics for this kind of tooling (resistance 
to motion, accuracy. speed. power. etc.) It is likely, 
though, that the efforts of tool builders will soon begin 
bearing fruit.” The company. which will introduce sev- 
eral novel machines at the Brennial. puts special 
emphasis on programming techniques. The proof. Its 
Conventional Plus system, which gives a young operator 
access to the expertise of a seasoned veteran “This cuts 
by two-thirds the amount of programming tinie needed 
for a relatively complex part.” says Bertrand Friess 


Always on the lookout for new machining techniques. 
the company has just designed and built its first laser 
welding machine. “We emploved all the proven expertise 
(in guidance, resolution, resistance to motion, etc.) we ve 
accumulated in construction of conventional machine- 
tools. Which is rather unusual in the industry. The 
‘laserists: mostly make do with off-the-shelf equipment. 
which in many cases 1s poorly adapted to this type of 
operation,” it 1s said. Fitted out with @ 350-watt Yag 
Lumonics JK 700, the laser welding machine ts designed 
for welding electronic housings made by Realmeca. It 
has five axes, including one manual axis guided by a 
Num 750 controller. 


Machine renovation has been a key to the success of 
Henri Line Machine- Tools (97 employees. Fri 26 million 
in sales in 1992), which has gone into partnership with 
Dufieux Industrie to exploit this domain. But that 
doesn't mean it neglects innovation. Its milling 
machines, manufactured in its Albert plant and destined 
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for aeronautical applications, are found in the finest 
European and American factories. To the Boeing plant 
in Canada, for example. Or the gantry-mounted digital 
milling machine installed at Aerospatiale’s Mureaux 
facility for machining fuel tank components of the Ari- 
ane-4 and Ariane-5 launchers. Capable of nonstop, 24- 
hour-a-day operation, this high-speed machine is notable 
for its powerful (75 kilowatt) spindle and on-board 
control system. The latter, including a thickness mea- 
surer and palper, 1s mounted on the broaches: readings 
are processed by software that runs on an ordinary PC. 
The veritable heart of the company, Henri Line 1s 
currently considering alliances with another builder, 
such as Forest Line, to further expand the business. 


Another well-known manufacturer, Forest Line, still one 
of France’s premier machine-tool companies despite the 
ups and downs of recent years, also continues to be an 
innovator. A pioneer in ultra-high-speed machining. 11 1s 
now part of the SFMO (French Machine- Tool Company) 
group, alongside Berthiez Saint-Etienne, Rene Clement, 
and Forest Line Composites. The group currently 
employs 550 people. ““We have reorganized production 
in all three of our production units, setting up little profit 
centers responsible for particular product lines.” 
explains Alain Marulier, CEO of the Forest Line group. 
‘We have also transferred a portion of our production, 


such as machining small pieces and the manufacture of 


electronic control boxes, to subcontractors. On the com- 
mercial side. we have become more active on the high- 
volume markets such as Southeast Asia and especially 
China, where we have been collaborating with local 
manufacturers for some 15 years. Last vear we estab- 
lished a service and retrofitting company, FLB. Alliances 
are part of our strategy. because it’s the best way to break 
into a new market. For example, thanks to the alliance 
with Italy's Rambaudi we were able to install a flexible 
unit in the Fiat plant in Turin. The unit. costing some 
Fr90 million to build, included three Minumac and four 
Rambaudi milling machines with heads manufactured at 
Forest Line (Albert). The unit’s control system 1s pro- 
vided by another house product. the brand-new Mac 3 
software. It completes the family of Mac | and 2 soft- 
ware, each of which 1s adapted to a certain type of 
production (artisanal, industrial workshop, unitary).” 


Tireless when it comes to improving the quality of its 
machines, the company has also launched an in-depth 
study of market demand. “We are currently collabo- 
rating with aeronautics manufacturers on a study to 
identify the requisite characteristics of machine-tools for 
the aeronautics sector in the year 2000." says Marulrer. 
Because although investments may be on hold right now 
in the sector, they will not be 3 or 4 vears down the road 
And the company must be ready to meet the new 
demands when they come 


Fortunately, the automotive industry continues to invest 
in equipment, especially for fabrication of molds, mock- 
ups, and models. These tasks are performed by Minumac 
semi-finish and finish milling machines developed by 
Forest Line—machines that cut manufacturing time in 
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half while producing exceptionally smooth surfaces. 
‘These machines have three main features,” notes Alain 
Marulier: “low inertia, high-speed cutting and axis reori- 
entation, and five axes of movement.” Numerical con- 
trol (NC) plays a crucial role in this type of machining. 
“This is what currently limits what can be done with this 
type of machining. The most advanced NC is found in 
the Fidia. These mixed machines (costing between 
Fr4.5-7.5 million) allow engineering workshops to com- 
pletely bypass the rough-machining phase.” These tech- 
nical features explain the large number of Minumac 
installed last year by Citroen and Koller in France. BMC 
and Tofas in Turkey, and Opel in Germany. Another 
technical problem on which Forest Line experts are 
working 1s vibration. A research and development pro- 
gram was launched 1n collaboration with the Elps com- 
pany (founded by Andre Greffioz, a long-time Forest 
Line engineer and one of France's real “gurus” in the 
field of high-speed machine-tooling) to eliminate 
machine-tool vibration during cutting operations. 


Other French builders are also innovating, and the 
Biennial will probably provide a good opportunity to 
take the industry's pulse. 


[box, p 44] 


Biennial Offerings 


At the 1994 Machine-Tool Show, Cazeneuve, Somab, 
Emault. Vernier, and Soderick will present their latest 
developments as a single, combined exhibit. One 
example is the new Univer 700 milling machine designed 
by Vernier. What’s unique about it 1s its machine- 
learning programming system. an approach—developed 
by another company in Vernier’s group, Somab, 1n 
collaboration with Num—which has already been suc- 
cessfully tested on NC lathing equipment. This machine. 
with its traveling column and universal milling head (the 
tool moves while the part being machined stays in place), 
occupies very little floor space but can perform cuts as 
long as 700 mm. Itself a product of computer-aided 
design, it features a fixed, motion-resistant bed and 1s 
thermically stable. Designed for use by manufacturers of 
heavy. complex pieces, the machine also offers CNC 
provided by the Num 1060. It 1s priced at Fr750,000. 


Somab will introduce a lathe. the Precimab, destined for 
microfinishing hard metals. while Emault will unveil its 
latest. the Twin 320M dual-broach turning machine 
center. This equipment, both powerful (15-22 kilowatts 
for the turret heads, 3.5 to 5.5 kilowatts for the turrets 
themselves) and fast (axial speed 24 minutes of arc per 
minute), can also change instantly from lathing to 
milling mode. It is designed for fabrication of complex 
pieces requiring multiple machining operations. 


An important player in the ultra-high-speed machining 
domain, Realmeca wili offer a new machining center 
specially designed to integrate the new Fischer broach 
able to shift instantaneously from 30.000 to 3,000 revo- 
lutions per minute. Guided by a Heidenhain numerical 
control system, the highly motion-resistant machine can 
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pass rapidly from one type of machining to another. The 
company will also present its Conventional Plus pro- 
gramming solution used for lathework on milling 
machines. The objective: to give young operators a 
control system that “understands” machining. A veri- 
table electronic assistant. 


Forest Line, a pioneer in ultra-high-speed machining. 
will present mockups of high-speed Minumac milling 
machines: PM (mobile gantry), TH (head brace). and 
mobile cartridge (with immovable heads). Destined for 
fabrication of embossing tools, metallic molds, models 
and mockups, finishing electrodes, etc., these 5-axis 
machines can perform semi-finish and finish machining 
of complex surfaces with CBN tools. The company 1s 
also announcing a new milling machine, the FA4, for 
rough machining and turbine-blade finishing. Ultra- 
modern in design, it is capable of machining four parts 
simultaneously. 


[end box] 
[box, p 46] 


Looking Ahead 


A veritable crucible for future technologies. Ensam’s 
Laboratory for Mechanical Production Processes and 
Techniques (LPTPM) in Paris 1s conducting research in 
three areas: development of new machining processes, in 
collaboration with manufacturers and users; integration 
of these processes into future machines: and finally their 
integration into the production process. Their 
researches, primarily in unconventional machining tech- 
niques, will soon be extended to the domain of more 
traditional techniques. 


Electro-erosion, lasers, ultrasound, water jet. polishing 
with abrasive pastes: Unconventional techniques are the 
subject of studies destined to improve conditions and 
quality of fabricated parts. The laboratory 1s also closely 
analyzing the benefits that marriage of these technolo- 
gies may bring. Water-jet assisted cutting, for example, 
to prolong the life of tools and improve quality of the 
surfaces produced. Electro-erosion assisted by ultra- 


sound can augment the productivity of this type of 


machining by avoiding dielectric fluid pollution. That 
could yield a 30 percent improvement in output. Labo- 
ratory teams are also studying the contribution that 
water-jet technology could make in cutting processes: 
stripping. clipping, polishing, etc. The same approach 
obtains in the laser domain, where scientists are devel- 
oping, in collaboration with Lumonics (maker of Yag 
sources and laser machining centers), an interactive 
database for laser cutting and welding of diverse mate- 
rials. 


Real-time measurements are made on the laboratory's 
highly automated machines. Theoretical models 
designed with the help of analysis software such as 
Abaqus and Ansys facilitate interpretation of experi- 
mental results. In assisted cutting, for example, analysis 
is made of the different results obtained by jetting water 
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at different angles. Other industrial computing studies 
are devoted to developing a trainable control system for 
laser and water-jet operations. 


fend box] 


Switzerland: Miniature Robot Developed to 
Improve Mobile Robot Steering 

Y4H SOZ6SA Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 11 May 94 p 8 


[Article by JB: “Mini-Robot for Development of Steer- 
ing] 


[Text] Frankfurt—The development of computer- 
controlled industrial robots has until now been limited to 
far-reaching theoretically oriented research of widely 
used simulation experiments “quite inadequate for the 
complexity mobile robotics,” deems the staff of the 
Laboratory for Muicroinformation Technology at the 
ETH [Confederate (Swiss) Institute of Technology} in 
Lausanne (CH-1015 Lausanne/SWITZERLAND). A 
miniature robot has, therefore, been developed in that 
laboratory in an effort to bring the development of 
mobile robots, with the attendant steering software, 
closer to their employability status. This small robot is to 
be helpful in development of the steering software for 
industrial robots. 


This device. called Khepera, 1s 50 mm tall and 55 mm in 
diameter. It is furnished with a computer unit which 
includes a 32-bit processor operating at a 16 MHz clock 
frequency, a 256-kbvte RAM, and a 512-kbyte ROM. 
The mechanical system of its basic version consists of a 
sensor-motor module with two drive gears, eight 
approach sensors, and a storage battery. This model can 
be expanded by addition of, for instance, a manipulator 
and linear cameras. 


Despite its small dimensions, its performance in terms of 
sensory and motor action and computer capability 1s 
claimed to be comparable with that of industrial robots. 
It can also be used for setting up multirobot pilot studies. 
The Khepera was intended for universities and indus- 
trial research enterprises. It can be used not only for 
mobile robotics but also for study of neurological pro- 
cesses. Exploration of biological steering concepts could, 
in turn, be useful in development of new neuron-based 
steering programs. 


LASERS, SENSORS, OPTICS 


Germany: BMFT Funds R&D on Electronic Vision 
Systems 

BR2906101694 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN tn German 

1S Apr 94 pp 4-5 


[Text] The eye is the visual system of living creatures 
(e.g. human beings, cats, or dogs) which man has been 
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unable to reproduce even approximately to date by 
technical means. In the eye (retina), light-sensitive cells 
and signal-processing cells of various kinds are linked 
together in a complex manner. Biological visual systems 
have developed a wide variety of functions for pro- 
cessing and interpreting visual information. For this 
reason, the biological model plays an important role in 
the development of artificial visual systems. 


The development of artificial visual systems requires 
new insights and better technical solutions in order to 
fully exploit the wide variety of potential applications. 
These applications for an “electronic eye” include auto- 
mobile construction and traffic control, material sorting 
in recycling systems, texture and surface inspection 
processes for quality control, 3-D precision measure- 
ment for image analysis in real time, the development of 
monitoring systems and the use of visual systems in 
medical science. 


Artificial visual systems must fulfil requirements such as 
robustness, adaptability, transferability, and real time 
processing if they are to be used extensively and inex- 
pensively. The development of an “electronic eye” 1s an 
interdisciplinary project requiring the cooperation of 
neurobiologists and physiologists. physicists, mathema- 
ticians, information scientists, microelectronic and elec- 
trical engineers. For these reasons, the BMFT [Federal 
Ministry of Research and Technology] has supported an 
“electronic eye” research project. The first joint projects 
in this area were approved in March 1994. 


The funding focuses initially on two main applications. 


Automobiles and Traffic Control 


The car driver obtains information almost exclusively by 
visual means. The safety of his actions 1s also largely 
dependent on the subjective interpretation of what he 
perceives. In the future. electronic systems can be reli- 
able assistants for the driver, giving him advanced 
warning in critical situations and urging him to react, if 
necessary initiating simple reactions of their own accord 
to avoid conflicts, and thus helping to improve traffic 
flows and road safety. 


The technical problems to be solved involve the devel- 
opment of intelligent sensors which can adjust to the 
different visibility conditions and driving situations, and 
filtering out only those items of information from the 
surrounding scenes that are important for driving the 
vehicle. Moreover, research 1s to be carried out into 
special computer architectures for the real time interpre- 
tation of natural scenes that are obtained from multi- 
sensor devices, and adaptive operating systems which 
concentrate the computer resources in a variable manner 
on the sensor groups actively required at any one time 
(e.g. concentrating on the side and forward view during 
overtaking maneuvers, and on the rear view when park- 
ing). 


The universal applicability of the system solution to 
computer architecture will be examined with a view to 
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further spin-offs, e.g. for the tomographic inspection of 
aircraft luggage in order to detect hazardous substances 
or weapons. The optical sensors in this prototype are 
replaced by imaging X-ray sensors. 


Material Sorting in Recycling Processes 


The development of information systems and the con- 
struction of relevant prototypes are the key points of the 
projects being funded in the field of material sorting/ 
recycling. Considerable progress is expected from the use 
of color information and imaging infrared sensors tor 
identification and classification. 


The development of recycling processes 1s a national and 
international task of increasing importance. More strin- 
gent regulations for protecting the environment and 
restricting waste are unavoidable. The recovery of valu- 
able materials and raw materials from waste products, 
particularly in the field of non-degradable plastics (pack- 
aging), will become mandatory in the future. 


High-quality separation of individual types of reusable 
substances from wastes 1s a task that has not been solved 
by technical means, irrespective of the degree of sorting 
beforehand. In Germany alone, 2.8 million tonnes of 
waste are produced every year. including 1.6 million 


tonnes of short-life packaging. The trend is increasing. 


In view of the health hazard. human labor 1s unsuitable 
for this work, and a visual inspection to identify dan- 
gerous substances (e.g. explosives or chemicals) ts not 
practicable. Sorting plants involving the optical identift- 
cation and classification of waste streams supported by 
imaging sensors for tomographic processes could achieve 
a sufficient degree of efficiency in the field of material 
sorting. 


The information-related components that determine the 
efficiency of these processes account for about 10 to 15 
percent of the value of a sorting plant and are also 
decisive for the competitiveness of the plant as a whole. 
The key function of “electronic eyes” for other industrial 
sectors also becomes clear from these figures. 


Good Response From Industry 


The BMFT will provide a total of approximately 15 
million German marks [IDDM] to DM20 million in subsi- 
dies per vear for the “electronic eye” project inthe 
coming vears. All the work done within the proyect to 
develop an artificial visual system will, in line of prin- 
ciple, be application-oriented, industry-led, and will 
open up high-technology products to German industry. 


In view of the encouragement by the Federal Ministry of 
Research and Technology. about 175 partners have 


joined to set up 15 industry-led research teams. Industry 


is providing SO percent and above of the project costs, 
thus demonstrating the innovation impetus it 1s 
expecting from this project. 








26 WEST EUROPE 


The automobile and traffic project 1s being led by large 
companies with the participation of medium-sized enter- 
prises and institutions. The other alliances lie predomi- 
nantly in the hands of the small businesses which have 
also included untversity institutions and research estab- 
lishments in the project. 


Germany: Developments in Microsystems 
Technology Viewed 


Government Subsidies for Projects 
Y4WSO3SSA Duesseldorf HANDELSBLATT in German 
6 Jun 94 p 22 


[Article by HSN: “Aid for Research: DM600 Millon 
Planned On Until 1997, Focus on Combined-Use 
Projects] 


[Text] Duesseldorf, Sat-Sun, 4-5 June 1994—The Min- 
istry for Research and Technology (BMET) ts going to 
provide additional aid to the tune of about 600 million 
German marks [IDM] tor microsystems technology over 
the next few years until 1997. Furthermore, Dr. Paul 
Krueger of the Ministry of Research said during the 
presentation of the aid program that the projects are to 
be ortented toward transferrable results. 


The objectives that formed the focal point of the initial 
aid period, from 1990 to 1993, are also to be followed up 
on. At that time what was especially involved was the 
Initiation of precompetition industrial combined-use 
projects through which attempts were made to close 
those technical and orgamizational gaps that had up until 
then hindered the application of microsystem technolo- 
gies to product development. 


From 1990 to the end of 1993, 48 combined-use projects 
with 300 subsidized subprojects were launched. Thev 
were selected from a multitude of ideas and sketches that 
had been evaluated by the project sponsor, Information 
Technology, Ltd., of the VDI [Association of German 
Engineers|/VDE | Association of German Electrical Engi- 
neers] Technology Center in Teltow, near Berlin. Since 
the financial resources for this aid were exhausted faster 
than anticipated, a halt to the acceptance of new ideas 
and applications was declared in early 1992. 


The inclusion of small and medium-sized companies was 
successful. Thus 99 of the 163 industrial subprojects 
were handled by companies with an annual sales volume 
of less than IDDMS50 million. Companies with a. sales 
volume of more than DMI billion accounted for 12 
percent of all of the contributions for combined-use aid 
and 26 percent of the contributions for industry. 


Especially the construction and communications tech- 
nologies, as well as the handling of system aspects, were 
in the foreground among the microsystems technology 
headings. Stull more emphasis will be laid on system 
technologies tn future in order to be able to optimally 
design microsystems according to function and produc- 
tion magnitude. 
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In the course of the handhng of the programs, particular 
emphasis was laid on the fact that product development, 
production technology, and production management 
must be viewed as a whole. An after-action report states 
that only through simultaneous engineering 1s 1t possible 
to keep the time it takes to develop products in connec- 
tion with the precompetition combined-use projects in 
justifiable relation to the time they stay on the market. 


For this reason, too, a dialogue between producers and 
users at the earliest possible point in time ts especially 
important. The VDI/VDE Technology Center's Informa- 
tion Technology and other institutions created by the 
federal states have recognized this and are trying to 
arrange appropriate contacts through discussion groups. 


Micromechanics in Karlsruhe 
YUE SO8SSR Duesseldorf HANDELSBLATT in German 
6 Jun 94 p 22 


[Article by NL: “Lasers Produce Filigree Structures” 
“Micromechanics Tiny Components Produced With 
Semiconductor Techniques” | 


{ Text] Duesseldorf, Sat-Sun, 4-5 June 1994— 
Micromechanics 1s in a way the “mobile” domain of 
microsystems technology. Both closely related high-tech 
elds deal with three-dimensional structures and sys- 
tems with dimensions in the micrometer range. Semi- 
conductor technology, which is constantly being further 
developed as new requirements arise, 1s used to produce 
them. 


With the sensational production of a tiny electrical pace 
motor with a rotor motor less than a halfa millimeter in 
diameter, the associates at the Institute for Microstruc- 
ture Technology of the Karlsruhe Nuclear Research 
Center succeeded in advancing into the third and actu- 
ally mobile, that 1s, mechanical dimension tn the field of 
microstructure technology in early 1992. 


The Karlsruhe institute 1s one of the German research 
centers that concentrates on this field. There 1s another 
center for basic research in microstructure technology at 
the Max Planck Institute for Biophysical Chemistry tn 
Goettingen. There, with the help of laser light (laser 
chemical vapor deposition), they for the first time suc- 
ceeded in producing three-dimensional, self-supporting, 
extremely filigree metal structures in the micrometer 
range. 


The chief application areas for micromechanics are 
sensor systems, actor systems, and communications 
technology for microsystems. But micromechanics has a 
signal function for many technical fields, for example, 
for electronics, medical technology, biotechnology, 
information technology, or integrated optics, including 
X-ray optics. 


The production methods that have been established in 
micromechanics are at present chiefly optical lithog- 
raphy, thin-laver production, chip removal with 
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microdiamonds, galvanoplasty, and plastic molding. The 
processing of micromaterials with lasers, which has been 
state-of-the-art for some time, is constantly being 
improved. Meanwhile, in combined use the techniques 
already permit production of a multitude of microstruc- 
ture substances. 


The result is, for example, tiny sensors that can also be 
combined into sensor arrays with graduated sensitivity 
or for static measurements. Micromotors with rotor 
diameters of a few hundredths of a millimeter, linear 
motors for the smallest movements, optical filters, 
microphones the size of the head of a pin, or small 
membrane pumps have already become just as real as 
miniactors that, for exmple, make use of the properties 
of so-called “memory” metals. 


The new techniques can also be used to process surfaces: 
to etch lines a few micrometers deep into a thin crystal- 
line layer on a carrier material (wafer) and then cause the 
plane-parallel walls to reflect. In this way thousands of 
electrooptical components (iasers, lenses, reflectors, elec- 
tronic circuits) can be simultaneously produced on 
wafers a few centimeters in diameter and tested. 


In future. methods for the ultraprecise processing of 
surfaces and the production of ultrathin layers will take 
us into the realm of the submicroscopic, at which point 
we will be working with atomic or molecular “tools” like 
atom or 10n beams. This will permit the erosion of solid 
materials or precipitation from gases so that by means of 
these methods we will, for example. be able to draw 
patterns in lithographic masks for the production of 
chips or remove defects in them. 


Survey of Company Plans 
94 SOR8SC Duesseldorf HANDELSBLATT in German 
6 Jun 94 p 22 


[Article by HSN: “Study: Basic Conditions for Microsys- 
tems Technology Studies”; “One Out of Five Businesses 
Interested | 


[Text] Duesseldorf. Sat-Sun, 4-5 June 1994 — 
Commissioned by the BMFT [Ministry for Research and 
Technology], the Society for Innovative Research and 
Consultation (IfS-GIB, Berlin) has conducted a field 
study in which the prerequisites for the industrial dis- 
semination of microsystems technology are analyzed. 


The use of microtechnologies is a branch of the electro- 
technology industry and, in this case, of the field of 
measurement technology and automatic control engi- 
neering. Nearly a third of the firms that produce infor- 
mation technology products or plan to do so during the 
next few years were already using microtechnologies in 
1992: by 1997 nearly half of them are expected to be 
using them. A good fourth of the companies engaged 1n 
vehicle manufacture (including suppliers) as well as 
those in the precision mechanics, optics, and watch 


WEST EUROPE 27 


industries already had at their disposal in 1992 technol- 
ogies for the realization of microsystems. A growth rate 
of nearly 50 percent is to be anticipated in these indus- 
tries. 


The “classical” division of labor between producers of 
microsystem components and users 1s evident in the 
field of mechanical engineering. Only 15 percent of the 
firms that produce information technology products or 
plan to do so during the next few years had at their 
disposal microtechnologies in 1992. Even if this per- 
centage were to double in the future, it would lag far 
behind what it is in the field of measurement technology 
and automatic control engineering 


In terms of national average, between 10 and 20 percent 
of the industrial firms will be thinking of using microsys- 
tems technology within the next few years. The number 
of potential candidates is roughly twice as much as that. 
But whether industrial firms will actually be working on 
microsystems technology will above all depend on 
whether their development moves more in the direction 
of industry frendliness, that 1s, applicability in small 
and medium-sized companies. 


The individual microtechnologies are used in very dif- 
ferent ways. This 1s attributable to the different “degrees 
of maturation” and the more or less broad or, on the 
other hand, specialized ranges of use of the individual 
tehnologies. 


Dissemination worth mentioning can up to now only be 
detected in the surface assembly technology. As antici- 
pated, their emplovment has not spread very much 1n the 
fields of semiconductor technology (available technolo- 
gies Or process steps in the production of semiconduc- 
tors), micromechanics, and integrated optics. This ought 
not in the end be because the use of these microtechno- 
logical production methods 1s associated with big invest- 
ments. 


Especially broad dissemination of them 1s anticipated in 
future for tiber optics. Up until 1992, to be sure, only 
about 4 percent of producers of information technology 
products used these technologies (5.830 of the current or 
potential companies). but this percentage 1s expected to 
triple, according to these firms 


But, as concerns such prognoses, which are based on 
company estimates, the fact must be taken into account 
that the widespread use of microsystems technology in 
industry, especially in small and medium-sized compa- 
nies, will not be produced, so to speak, on 1ts own. The 
prerequisites for this are the further development and 
improvement of ease of operation of the individual 
microtechnologies. Furthermore, the tools for simula- 
tion and integration must be improved so that they can 
also be used by small and medium-sized companies. This 
will result in a completely new market for equipment 
manufacturers and software suppliers. 
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Germany: Sensor Chips Measure Blood Sugar, 
Test for AIDS 


94WS0387B Duesseldorf HANDELSBLATT in German 
8 Jun 94 p 27 


[Article by Christian Zupanc: “Chip Tastes Blood 
Sugar’’] 


[Text] They have been able to feel for a long time already, 
now they can smell and taste as well. Initially used to 
measure temperatures and magnetic fields, they can now 
measure substance concentrations in blood and in the 
environment as well. We are referring to so-called sensor 
chips of course. 


HANDELSBLATT, 7 June 1994. Professor Doctor Mein- 
hard Knoll of the Muenster Technical University 
recently explained the function of these electronic chips 
in the following manner: “Just as tasting is done in the 
mouth, the molecules to be measured enter inside the 
chip through a tiny window, where the tongue of the 
chip—the substance-identifying layer—does its work.” 


The chip “tasting” is done by means of enzymes. These 
complex proteins change their electrical conductivity 
when they come in contact with the substances they are 
investigating. These contacts result in a measurable 
current flow change in the chip, on the basis of which the 
concentration of the substance can be determined. 


Since each enzyme only reacts with particular sub- 
stances, the process is very specific. The sensitivity level 
of the process lies in the order of magnitude of a few 
billionths of a gram. 


In the past the sensitive enzymes have been “glued” to 
the surface of the chip. However, this method often 
resulted in poor measurement results because the protein 
layers tend to wear out in the course of the investigations 
and eventually become detached from the chips. 


Professor Knoll has approached the problem in another 
way. He deposits or beds the enzymes in tiny holes inside 
the chip. Protected in this way, they almost exclusively 
come into contact only with the substance being inves- 
tigated. Disrupting external influences are thereby 
reduced. 


But the bedding technique is not the only innovation. 
The sensor chip developed by this Muenster researcher is 
currently the smallest in the world. Having a length of 4 
mm and a diameter of barely | mm, this minichip is just 
about as big as a darning needle. For his accomplish- 
ment, Knoll will receive the Philip Morris Research 
Award next week. Each year four scientists who have 
developed innovative techniques receive this award. 


The Fraunhofer Institute for Solid State Technology, 
which is located in Munich, 1s also aware that biosensors 
are a promising technology for the future. Blei, the 
director of the institute, explains: “Unlike conventional 
measuring instruments, the measuring probes and the 
evaluating electronics developed in the institute are 
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combined in one microchip. An instrument that previ- 
ously had consisted of a sensor, an amplifier, and a 
computer has now been reduced to pocket computer 
format.” 


In this size, there 1s no longer any need to transmit 
measurement data over extensive cables. Consequently, 
interference caused by signal scattering and noise ts also 
reduced, and the quality of the results and the speed of 
measurements are improved. The smaller size and higher 
accuracy also means that the sensor chips wall find many 
more fields of application than do the conventional 
instruments. 


Attached to the tip of a catheter, these sophisticated 
instruments may be introduced into the heart, lungs, and 
other human organisms, where their enzymes can mea- 
sure glucose content, potassium, and other substances. 
The process is particularly valuable in cases of unstable 
substances and rapidly changing concentrations. Today, 
these conditions can only be determined with great 
difficulty in blood samples. Biosensors also permit con- 
tinuing im vivo measurements directly in living organ- 
isms. Thus, for example, a diabetic will be able to control 
his blood sugar levels without blood having to be drawn 
constantly. 


Another development is an alternative to the current 
time-intensive Aids test. A so-called “Aids sensor,” built 
in the Fraunhofer Institute, can detect the HIV virus in 
a blood sample in less than 10 minutes. But Blei coo!s 
enthusiasm somewhat with the following words: “It will 
be one to two years before the instrument can be 
marketed. While the technological aspects have been 
95-percent resolved, legal factors like guarantee issuance 
and product lability must still be settled.” The 
researchers are optimistic that, as soon as series produc- 
tion can be initiated, the price of their biosensors will be 
less than similar measuring devices. Blei estimates the 
cost at about DM100; Knoll goes turther by putting the 
cost at only DM1 per chip. 


Should these optimistic forecasts materialize, it would be 
possible to establish a dense network of measuring posts 
for environmental monitoring purposes. Whereas previ- 
ously—because of cost considerations—only random 
samples could be taken, it would now be conceivable to 
monitor a river all the way from its source to its mouth 
At each measuring post, a sensor would indicate the 
development of concentrations of harmful substances 
over a longer time frame. The data could be processed 
later simply by connecting laptop computers. In the food 
industry, biosensors can monitor the freshness of meats 
and fish. In such cases, the sensitive enzymes react to 
substance changes as the food ages. 


The sensor chip also finds applications in technology 
They can be used to monitor the quality of oils and 
cooling fluids used in machines and which must be 
changed at certain intervals. 
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MICROELECTONICS 


Germany: Fiberglass Tuner Developed on Computer 
Chip 

94W'S0377B Frankfurt/Main FRANKIFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 31 May 94 p 8 


; 


[Article by K.T.: “Fiberglass Tuner on a Chip; Heinrich- 
Hertz Institute: 60 Channels With 10 Gigahertz Channel 
Width Can Be Tuned In”] 


[Text] Munich—If the transmission potential of fiber 
optic cable is to be exploited to the fullest, tuning 
systems (tuners) have to be developed. To achieve this, 
extremely high transmission frequencies have to be 
controlled. Cable television operates within a maximal 
range of 450 megahertz. Fiberglass technology, on the 
other hand, can attain 200 tetrahertz. A research team 
headed by Dr. H. Heidrich has now developed a tuner 
for this purpose on a chip at the Heinrich-Hertz Institute 
in Berlin. 


With it, among other things, receivers for individual 
hookup to future high-performance transmission net- 
works (“data superhighways”) can be produced withich 
will deliver to cable subscribers in their homes the entire 
multimedia spectrum, including videophone and video 
on demand. 


The researchers have succeeded in getting this optical 
component of the tuner onto a base only 9 x 0.6 mm in 
size. Moreover, the complete module contains a tunable 
laser that serves as a local oscillator, the waveguide 
network for control, light wave mixing and polarization 
controls, and lastly a detector unit with two photodiodes 
and a preamplifier. 


The laser and the incoming light waveguide must be very 
precisely connected so that the light loss remains under 3 
decibels. The “payload” of the optical input signal 1s 
available for further processing at the tuner output in the 
form of an electrical microwave signal. 


The continuously tunable range comes to 5.4 nanome- 


ters (600 gigahertz) relative to a light wavelength of 


1.548 nanometers. With this system, 60 channels can be 
individually tuned in with a channel width of 10 giga- 


hertz. Each of these channels can transport a payload of 


2.5 gigabits a second, which 1s enough for two uncoded 
high-density television programs. 


They have succeeded in producing 100 0. the tiny chips 
simultaneously on a 2-inch indium-phosphide wafer. 
This requires 170 processing steps with 25 mask expo- 
sures and seven epitaxies (in microelectronic terms ept- 
taxy means the growth of single-crystal layers on the 
substratum). 


The first time round it took six months to set up and 


carry out this whole process. Up to now 64 man-years of 


effort have been invested in this project sponsored by the 
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Ministry of Research. “The result proves that skeptics— 
even among experts—who up to now considered the 
monolithic integration of tuner chips to be impossible 
because of technological problems are wrong,” the Hein- 
rich-Hertz Institute reports. 


Germany's Temic Opens New Semiconductor 
Factory in Heilbronn 

94WSO3874 Duesseldorf HANDELSBLATT in German 
31 May 94 p 13 


(“Temic Telefunken Microelectronic GmbH Leads in 
6-Inch Bipolar Technology” 


[Text] HIANDELSBLATT, 30 May 1994 ajo HEIL- 
BRONN—Temic Telefunken Microelectronic GmbH in 
Heilbronn, where Daimler Benz has concentrated its 
microelectronics activities, now—by virtue of its new 
semiconductor factory in Heilbronn—leads the world in 
6-inch bipolar technology. The semiconductors pro- 
duced there will mostly be used in the high-frequency 
circuits of cordless communications systems. 


“Despite all the prophecies of doom, we have proved 
that Europe, and especially Germany, belong in the top 
ranks in certain select sectors of the world semicon- 
ductor industry.” Frank Dieter Maier, chairman of 
Temic’s business board, asserted during the factory's 
official dedication ceremonies. 


The production technology for the new factory was 
developed in conjunction with 35 other companies 
within the framework of the so-called FAW Project 
(flexible and automatic wafer production), which ts one 
of the centerpieces of the European research program 
JESSI (Joint European Submicron Silicon). The JESSI 
Program enables the Europeans to become less depen- 
dent on Far Eastern and U.S. producers in the micro- 
electronics field. Thus, according to Mater, over 70 
percent of the production facilities originate in Euro- 
pean, particularly German suppliers. 


Paul Krueger, the German Federal Minister of Research, 
said that the establishment of chip production in Heil- 
bronn emphasizes Europe's strengths in the rapidly 
growing field of applications-specific circuits. Ernst 
Georg Stoeckl, chairman of the board of AEG Daimler 
Benz Industrie, to which Temic ts attached, character- 
ized the new semiconductor line as an important step in 
reinforcing Germany's position as a viable high-tech and 
production center. To be sure, this achievement is but 
one factor in ensuring Germany's long-term standing in 
high-tech production. German companies will have to 
strengthen their worldwide presence in other aspects of 
high-tech as well. 


Stoeckl emphatically denied that Mitsubishi Electric 
Corp (Melco) will team up with Temic. It is true that 
Temic has acquired several licenses from Melco and that 
Daimler Benz and Mitsubishi have been discussing 
greater Cooperation in various fields for a long time. 
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Maier, Temic’s director, views the new factory as equiv- 
alent to a one-year technological jump over Japanese and 
U.S. competitors—a lead that will be maintained 
through further developments and smaller structural 


widths. This advantage 1s based on the application of 


new production, logistics, and supply concepts, which 
have facilitated the creation of a highly automated and 
flexible production process that now enables small and 
medium-sized companies to be competitive internation- 
ally as well. 


Maier characterized the strict separation of the human 
work area from the silicon wafer processing stations as 
“revolutionary.” The wafers are transported in small 
hermetically sealed containers throughout their approx- 
imately 200 processing steps; the containers are only 
opened within similarly enclosed processing stations. In 
future, clean-room (contamination-free) conditions need 
only prevail in the stations. Less sterile conditions are 
possible in the zones where humans are working. The 
workers need no longer work in their “astronaut” suits. 


In addition to the improved work conditions, another 
important result is that only one-fourth of the clean- 
room area previously required will now suffice. This 
advantage alone reduces production costs by up to 30 
percent. Still another advantage, Maier notes, 1s that 
throughput times are halved to 20 work days. 


Maier reckons investment costs to be 160 million 
German marks [DM]. This relatively low investment 
level was made possible by virtue of the decision to keep 
the semiconductor factory in the existing site, thereby 
integrating the existing infrastructure. Asa rule, a factory 
of this size would require an investment level of approx- 
imately DM300 million. Initially, 200 workers will be 
employed in the new semiconductor line; later about 400 
workers will be required. Work will be performed in five 
shifts, around the clock, seven days a week. 


Siemens Begins Construction of Microchip 
Factory in Dresden 

Y4WSO387D Frankfurt/Main FRANKFURTER 
1LLGEMEINE tn German 7 Jun 94 p 17 


(“Siemens To Invest DM2.7 Billion in Dresden Micro- 
chip Factory” 


[Text] DRESDEN, 6 June—The most modern muicro- 
electronics center in the world, being built by Siemens 
AG in Dresden, is making a major contribution in 
transforming the new German states into an internation- 
ally competitive industrial site. Chancellor Helmut 
Kohl, Saxony’s Minister President Kurt Biedenkopf, and 
Siemens’ Chairman of the Board Heinrich von Pterer 
were in total agreement with that assertion at the laying 
of the cornerstone of Siemens Microelectronics Center in 
Dresden. Kohl praised Siemens as a company that was 
building for the 21st century with foresight and confi- 
dence. The chancellor proudly stated that this mayor 
investment in an industry of the future is irrefutable 
proof that Germany ts not throwing in the towel in this 
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decisive phase of world economic development. As far as 
research and development throughout the country is 
concerned, the watchword is rethinking and reexamina- 
tion. “One of the important realities in these unfolding 
developments is,” Kohl said, “that special achievements 
deserve special recognition.” 


Pierer and Biedenkopf echoed the chancellor in noting 
the short time it took to approve the building of the 
development and production center for integrated cir- 
cuits. “It has been a pleasure to invest in the Free State 
of Saxony,” Siemens chairman Pierer proclaimed. Sie- 
mens announced its decision to approve the DM2.7 
billion project late last year. By March of this year, the 
construction plans had been readied, and in late May 
Siemens received approval to build. “These swift dect- 
sions are a great advantage in making Saxony a desirable 
industrial site,” Minister President Biedenkopf recog- 
nized. “We did not ignore administrative procedures 
and regulations, we simply applied them more intelli- 
gently,” he explained. At first, groups concerned with the 
protection of the environment opposed the construction 
of a microchip factory in the Dresden heatherland, but 
last week they withdrew their petition for a temporary 
stay of construction on the site of the former Soviet 
Army barracks. Pierer assured all parties that new trees 
would be planted wherever necessary to create a new 
ecological balance. 


According to Biedenkopf, the Free State of Saxony 1s 
supporting the construction of the Siemens factory with 
a DM800 million subsidy. “That 1s by way of a return 
favor for a science transfer to East Germany that 1s not 
taken for granted.” the minister president explained. 
The eastern German states can only catch up to the West 
by means of “quantum leaps” in research and develop- 
ment. 


Pierer called the new chip factory insurance for the 
future of his company. With DM2.7 billion dedicated to 
the project over the next ten years, this undertaking 
represents one of Siemens largest investments ever. 
Pierer put the total of public subsidies at 30 percent of 
the total amouni involved. When the plant goes into 
operation in late 1995, 1,200 new jobs will be created: 
2,000 to 3,000 additional jobs will be created in suppher 
companies. Initially, the factory will produce chips 
having a storage capacity of 16 and 64 megabits. By the 
end of this decade, chips with a capacity of 256 megabits 
will come off the lines. The joint development of these 
chips with IBM and Toshiba 1s already far advanced, 
Pierer noted. This knowledge will now gradually be 
transferred to Dresden. 


Siemens Chairman Pierer characterized microelec- 
tronics as a key technology that 1s crucial for many 
industrial branches. The total turnover of this industry 
in Germany now amounts to DM4 million yearly. But 
when its effect on machinery manufacturing, the auto- 
mobile industry, electrical engineering, data processing. 
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and fine mechanics 1s taken into account, it 1s found that 
one-third of the German GNP 1s dependent on advances 
in chip storage technology. 


French Researchers Make 0.35 Micron CMOS 
Breakthrough 

BR2406065594 Paris ELEC TRONIQUE 
INTERNATIONAL HEBDO in French 19 May 94 p 18 


[Francoise Grosvalet report: “Feasibility of French 0.35 
Micrometer CMOS Process Proven” ] 


[Text] The teams of CNET [National Technical 
Research Center] Grenoble and CEA [Atomic Energy 
Commission] Lets, in the framework of their Gressi— 
Grenoble Submicronic Silicon—economic interest 
grouping, have kept to schedule by recently proving the 
feasibility of new technology designed for use with a 0.35 
micrometer CMOS [complementary metal-oxide semi- 
conductor] process. This demonstration was successfully 
carried out on several batches of 100 mm-diameter 
wafers bearing 0.35 micrometer structures and test cir- 
cuits. Researchers produced 256 K of SRAM [static 
random access memory] and a test circuit developed by 
Philips in the framework of the European Adequat 
program (for basic research into 0.35 and 0.25 
micrometer technology). Now all that remains ts for 
these different technological modules to be brought 
together in a 0.35 micrometer industrial manufacturing 
process. Discussions are underway with the Gressi’s 
main industnal partners. SGS-Thomson and Matra 
MHS. which have already declared an interest. The 
process should be initially put together at the jointly run 
SGS-Thomson and CNET center in Crolles where pre- 
paratory work has already started. Compatibility with 
the 0.5 micrometer process currently entering produc- 
tion at Crolles should not pose any problems (since the 
0.35 micrometer technology results from a continuation 
of the 0.5 micrometer work), enabling SGS-Thomson 
keep up with the most advanced manutacturers with the 
introduction of 0.35 micrometer CMOS products in 
1995. 


The work done by the Gressi researchers primarily 
concentrated on the technology needed to convert 0.5 
micrometer CMOS elements (now being produced at the 
Crolles center) mto 0.35 micrometer technology. by 
adding to a number of production stages 


lechnology Opening the Way to 0.25 micrometer and 
0.18 micrometer Processes 


First. the electrical structure of the transistors will have 
to be changed. Innovations and technical progress have 
been made with the structures of the transistor drains 
and sources, lateral insulation between transistors, the 
use of ultra-thin grid oxide (8 nanometer instead of 12 
nanometer). the definition of the conditions for doping 
transistor channels, etc. Their arm is to resolve the 
questions of rehability, aging. and voltage strength that 
become increasingly critical as the width of the lines ts 
reduced. Other modifications concern the transistor 
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interconnection network. Here in particular. the Gressi 
teams have designed a mechanical-technical polishing 
technology that makes it possible to obtain a “perfectly” 
flat wafer structure, unlike existing smoothing tech- 
niques that are not devoid of imperfection. On the one 
hand, this structure means we can now envisage passing 
below 0.35 micrometers (to 0.25 micrometers, or even 
0.18 micrometers). It also means that the number of 
interconnection levels can be extended beyond the three 
layers of aluminum alloy used in current demonstra- 
tions. Other innovations for the interconnection network 
are tungsten-filled contact holes and the development of 
a titanium nitride vapor depositing technique for the 
diffusion barriers. 


Another major Gress innovation 1s using photolithog- 
raphy in the design of transistors and interconnections. 
Two techniques have been developed: a deep UV laser 
(working at 248 nanometers) which opens the way to 
0.25 micrometer and 0.18 micrometer technologies; and 
phase-stepping masks, which make it possible to push 
back the technical limits of conventional in-line tech- 
niques, extending existing equipment for short-term use 
with 0.35 micrometer technology. Damel Bors, director 
of the Gressi group points out that none of the technical 
solutions demonstrated by Gressi 1s revolutionary in the 
true sense: “The same equipment ts used by the various 
teams across the world, and, as a result, there cannot be 
a completely original solution at the global level. It 1s 
more a question of know-how that brings us onto the 
same level as the most advanced laboratories and which 
will enable our partners in industry to market 0.35 
micrometer products at the night moment.” 


A First Stage Along the Road to 0.25 Micrometer 
Technology 


The Gress was established in 1991 to link the research 
being done by CNET-Meylan and CEA-Leti in CMOS 
circuit integration technologies. The aim assigned to the 
Gressi in the framework of the European Jessi program 
was to come up with the basic technological bricks 
required fer future 0.35 and 0.25 micrometer processes. 
The results announced today are the first fruits of this 
cooperation. They are based on the work already carried 
out for 0.5 micrometer CMOS technology currently 
undergoing industrial qualification tests at the Crolles 
site which ts run jointly by SGS-Thomson and the CNE I 
(the basic architecture of this technology was demon- 
strated by the CNET and CEA-Leti at the end of 1992). 


In the Gresst structure, researchers from both laborato- 
ries work together erther on the Let: site or the CNET- 
Meylan site. The CNET ts more specifically responsible 
for research into transistor structure, while Lets is essen- 
tially concerned with the interconnections. Demonstra- 
tions on 0.35 micrometer bricks have used wafers 100 
mm in diameter, but a pilot line using 200 mm waters 1s 
now being set up at CNET-Mevlan to research into ways 
of using 0.25 micrometer and smaller technology 
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France: ICMC Builds New Thin Strata Deposition 
Plant 

94H SO384B Paris LUSINE NOUVELLE in French 
26 May 94 p 40 


[Article by Michel Vilnat: “ICMC Needed Clean 
Rooms” } 


[Text] The ICMC [Innovations, Thin Films, and Related 
Products], a young PMI [small or medium-sized industry] 
with 10 employees, is investing 7 million francs [Fr] in a 
new plant in the Paris region. There it will specialize in 
top-line surface treatment. 


The ICMC, established five years ago and specializing in 
top-line surface treatment, will inaugurate its new plant 
in Mee-sur-Seine. Seine-et-Marne, tomorrow. 
Employing only 10 people. this PMI has not hesitated to 
invest massively—more than 1.5 times its annual turn- 
over—in order to grow and meet the needs of its presti- 
gious customers. Although very small, the ICMC works 
with the giants: SNECMA [National Aircraft Engine 
Research and Manufacturing Company], Matra, IBM. 
and so on. The fact 1s that the firm in Mee-sur-Seine has 
mastered several top-line technologies. examples being 
the production of thin films for industry and electronics 
and the manufacture of electronic components by micro- 
photolithography. 


Of the approximately 50 coatings it offers, Diamolith 1s 
the best known. Diamolith 1s an amorphous fluor-doped 
diamond carbon deposit combining extreme hardness 
with a very low coefficient of friction. 


Diamolith 1s used not only to protect jet turbine blades 
but also to increase the longevity of medical prostheses. 
The ICMC also produces thin films for use in electronics, 
especially for the manufacture of hybrid circuits and 
sensors. The company owns a “workshop” for etching 
electronic circuits and sensors of all kinds (pressure, 
temperature. and so on). “We are the only European 
company that manufactures high-temperature sensors 
using thin film.” says Yvon Sampeur. the company’s 
president. The ICMC in Mee-sur-Seine is also the only 
firm in France that manufactures thin-film resistive 
networks for instrumentation, notably for the SFIM 
| Measuring Instruments Manufacturing Company]. That 
activity used to take place in a laboratory in Palaiseau, 
while the rest was produced at a leased location in 
Coudray-Montceaux in Essonne. “Our new location 
means that we will soon have all our activities in one 
place.” Sampeur emphasizes. 


Besides the need to be closer to its big customers, 
another reason why the firm has invested 1s 1ts desire to 
meet their needs in the area of microphotolithography. 
Since the patterns are becoming smaller and smaller. the 
slightest amount of dust during the production process 1s 
liable to spoil the circuits beyond repair. The Class 100 
clean room (less than 100 particles measuring 0.5 micron 
or more per cubic foot) will make it possible to produce 
smaller etchings and improve output by working on 
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larger silicon wafers. The new plant in Mee-sur-Seine has 
three clean rooms with a total covered area of 400 square 
meters (out of the plant’s total 970 square meters) where 
the various activities can be isolated. “The areas where 
we apply the diamond carbon coatings emit dust when 
they are opened up. So we have placed them in a separate 
clean room.” Sampeur explains. “Such an investment 
would not have been possible without the support of the 
commune, from which we are now purchasing the plant 
under a lease agreement. or that of our big customers, 
especially SNECMA.” the company president adds. In 
fact. the close tiles between the ICMC and the aircratt 
engine manufacturer enabled them to cooperate in per- 
fecting strain gages for measuring the force exerted on 
turbine blades while in operation. And the two firms 
have just patented thermocouple circuits for measuring 
the temperature of carbide tips while the latter are being 
machined. 


At the same time, the ICMC’s experts are thinking of the 
future and developing new coatings with exceptional 
properties. But since research ts still underway, we wall 
have to wait a little longer to learn more about that. 


ICMC in Figures 


Investments: Fr3.5 million for the clean rooms and an 
equal amount for the building. 


Area of clean rooms: 200 square meters of Class !00,000 
for diamond carbon coatings. 150 square meters of Class 
10,000 for electronic thin films, and 50 square meters of 
Class 100 for photolithography. 


Competitors: Chiefly in France. the ACM and Carbionic 
System in the case of diamond carbon coatings. On the 
other hand, the ICMC 1s the only European manutac- 
turer of high-temperature thin film sensors. 


Turnover in 1993: FrS million 


Expert on Thin Films 


Yvon Sampeur, who was trained as a physical chemist, 
founded the ICMC five vears ago. He did not enter the 
field by accident. Before establishing his own firm. he 
was in charge of the design and development of thin film 
sensors for Sedeme. a subsidiary of Thomson. “I had set 
up a department for producing thin films at the request 
of customers.” he explains. When Sedeme was bought 
out by the Legris group, the new owner decided to 
abandon that activity. “So quite naturally. PE went into 
business for myself to develop that market.” At the age 
of 38 vears, the founder of the ICMC now has the 
instrument to match his ambitions 


Belgium: IMEC Research Initiatives Reviewed 
BRO607 144294 Zellkh TECHNIVISTE in Dutch May 94 
pp ~-ll 


[Unattributed article: “Technology: 10 Years of IMEC— 
Impact on Flanders’ | 
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[Text] IMEC has been in existence for 10 Years. The 
Inter-University Micro-Electronics Center [IMEC] was 
set up in 1984 as part of a global microelectronics plan 
within the scope of the DIRV (Third Industrial Revolu- 
tion in Flanders) action. The DIRV action was a govern- 
ment initiative intended to restore Flemish industry's 
self-confidence. Other initiatives within this muicro- 
electronics plan were: providing capital for Mietec (set 
up in 1983 by BIMC Antwerp with 50 percent GIMV 
{Regional Investment Company for Flanders] participa- 
tion, and since 1990 a wholly-owned subsidiary of Alca- 
tel), the establishment of Invomec within IMEC (an 
educational cooperation between the industrial high 
schools, the universities, and IMEC, for the instruction 
of specialists in the development of Integrated Circuits), 
and the foundation of Inventive Systems (an engineering 
office set up tor a period of three years and now no 
longer in existence, which assisted SME’s [small and 
medium-sized enterprises] to integrate micro-electronics 
into their businesses as an upgrading of their products). 
The whole action was intended to strengthen the impor- 
tant industrial micro-electronics standards in Flanders. 


IMEC was given the task of carrying out research and 
development work on micro-electronics and derived 
technologies which industry would need in five to 10 
years time. Now, 10 years after the start, IMEC seems to 
have fulfilled this aim. 


Scientific Reference Pool 


IMEC had to build up to a critical size, which could work 
within the international “networks of excellence.” The 
government undertook the initial investment (2.5 billion 
Belgian francs) together with an annual co-financing for 
long term strategic research. 


Today IMEC with its 500 research staff has become an 
important research institute on an international level. 


That 1s demonstrated by the increasing number of 


research orders from international companies and the 
growing number of R&D projects within European pro- 
grams. 


The results are better than was previously predicted. In 
the protocol agreement between the Flemish government 
and IMEC, it was stated among other things that IMEC 
would realize 35 percent of its research funds from 
contract research, and that has been exceeded. In 1993 
the total turnover of IMEC was 1,660 million Belgian 
francs, of which 53.6 percent came from Flemish gov- 
ernment funds and 46.4 percent from contract research. 
IMEC also works as a stimulus within Flemish research. 
Ten percent of the Flemish donation ts therefore used for 
inter-university collaboration. 


An important part of IMEC’s role consists of basic 
research. This takes place tn three sections. Section one 
is the process technologies (chip production). Examples 
of projects are: research into the “sub-0.25 micron” 
CMOS [complementary metal oxide semiconductor] 
technology, photovoltaic solar cells and VLSI [Very 
Large Scale Integration] design for mobile and high 
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speed digital communications systems. Section two 1s 
the design methodologies (software which supports the 
development of chips). An example 1s R&D concerning 
verification of complex digital systems, both the hard- 
ware and at the level of hardware and software interac- 
tions. Finally, section three covers materials technology 
(materials are the basis of both the chip production and 
the machines which produce the chips.) Think about 
research into lenses for optical interconnections with the 
smallest measurement of one micron. 


National Impact 


Let's take a look at the impact which IMEC has had on 
the Flemish and Belgian business communities. This 1s 
something which 1s not easy to measure. Naturally there 
is the education of high school students (IMEC ts a 
d.eam research facility for graduate students) and there 
is a regular circulation of these people to the industry. 
But it is not possible to calculate how much of this 
advanced knowledge 1s actually used within Flemish 
companies. 


For micro-electronics firms, the presence of the IMEC 
facilities creates a number of invaluable facilities. The 
obvious evolution toward miniaturisation can be seen all 
over the world: from printed switches with classic or 
SMD [surface mounted device] components (simple to 
build on and voluminous) to ASICs [application specific 
Integrated Circuits] (difficult reverse engineering.) The 
future 1s the multi-chip module (total intelligence of the 
electronic controls on one substrate, even if these take up 
a complete wafer, where extra naked chips can be placed 
on the substrate). The local presence within IMEC of 
chip production facilities and its clean room and 
research facilities allows the company the opportunity of 
Carrying out experiments at an acceptable cost. One can 
question, however, whether these facilities are suff- 
ciently used. 


What has been established 1s that about one third of the 
contract research which IMEC carries out (about 243 
million Belgian francs’ worth in 1993) comes from 
Flemish companies. And in many cases (the majority, 
with a contract value of about 80 million Belgian francs) 
it involves SME contracts. Among the customers we find 
names such as Alcatel (both BIMC Antwerp and 
Mietec), SAIT (radiotelephony), Barco, Raychem, Jan- 
ssen Pharma, and also SMEs such as CP Clare. Bulcke, 
Canberra, ICOS (image processing). OIP. Krypton 
(metrology), and others. Various of the joint research 
projects are considered as strategic by the companies 
involved. These usually concern prototype phases or 
projects in which the products are still in the research 
Stage. 


Several companies have allowed their employees to 
collaborate in the long or short term, or are currently 
collaborating in yoint IMEC customer groups (known at 
IMEC as “in situ programs.” Using IMEC’s background 
information and knowledge, together with the experi- 
ence of the market and its requirements brought in by 
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the customer, the “time to market” for such a customer 
can be considerably reduced. The infrastructure at IMEC 
likewise creates possibilities which (virtually) no single 
Belgian company can afford on its own. That has proved 
such a strong attraction, even outside the country’s 
borders, that a company such as ASM Netherlands, a 
manufacturer of IC production machines, has closed its 
own clean rooms and, like Cobrain, an IMEC spin-off, 
rents facilities from IMEC on a regular basis. At the same 
time there 1s collaboration in the area of product devel- 
opment. 


Strategic Forms of Collaboration 


A typical side phenomenon in the last few years has been 
a (voluntary) trend towards cluster formation. Scientific 
know-how can be promoted from within these clusters, 
using IMEC as the “notice board.” An example is the 
cluster around cleaning technology (cleaning of layers on 
the chip level) with a number of important chip- 
producing companies, chemical, gas and wafer suppliers, 
equipment makers... 


And the number of companies now producing their own 
chips 1s increasing, also in areas which are traditionally 
considered outside the world of micro-electronics. Com- 
panies such as Mercedes Benz manufacture chips inter- 
nally because they do not want to be (totally) dependent 
upon external suppliers for the strategically increasingly 
important micro-electronics for the automobile. IMEC 
can also play a support role for these companies. 


Another, more local example of cluster forming 1s DSP 
Valley. This group consists of IMEC, the Catholic Uni- 
versity of Leuven (ESAT) and four companies based in 
Leuven whose knowledge of digital signal processing has 
come from IMEC. Two of the four are in fact real 
spin-offs from IMEC. 


In addition to these cluster formations, IMEC some- 
times needs new and strategically oriented collaboration 
forms. One form of this is the in situ research mentioned 
above. This cooperation can, however, go so far that 
manufacturing rights can be issued on research results 
that will only be realized in the future. IMEC calls this a 
“block licence.” a licence on a block of results from a 
research project over time. 


Spin-Offs 


Spin-offs also can be standards of value, since IMEC’s 
has to conduct research which 1s to fulfil the needs of five 
to 10 years ahead. It is logical that technologies do not 
“disappear” after a research project for an international 
contractor has been completed. Sometimes secondary 
knowledge comes out of these, which can then be trans- 
lated into new Belgian companies: they are undertaking 
researchers trying to commercialise their knowledge via 
a spin-off. 


During the 10 years of IMEC’s existence, seven such new 
companies, described below, have come into existence. 
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Noticeable is that the first three are “hardware” on- 
ented, the others are more directed at “engineering 
knowledge.” 


Hardware Spin-Offs 


The first one is the result of joint research between UCB 
and IMEC. Based on tne results, a new company, “UCB 
Electronics,” was set up inside UCB 1n 1986. 


As an additional spin-off from the research into dry 
etching. two researchers from . 4EC founded the com- 
pany Cobrain in 1987, a company with as its aim the 
development and the sale of IC production machinery. 


In 1989 Soltech resulted from research into solar cells, 
which was undertaken inside ESAT and later continued 
in IMEC. This new company adopted a screen print 
technology from the research team and began with the 
production of solar cells and the commercialization of 
solar cell systems. Production has for the time being 
come to a stop, and will soon be changed for a new 
refinement worked out by IMEC. New production 
investments are therefore scheduled. 


In the meantime, solar energy is once again of great 
interest. 


Faster Signal Processing 


Also in 1989, EDC (European Development Center) was 
set up. Co- shareholders are Mentor Graphics Corp. (the 
United States) and Philips International (the Nether- 
lands). EDC develops CAD [computer aided design] 
tools in Europe (as Mentor Graphics does in the United 
States) aimed at support for the speedier production of 
ASICs. At the same time EDC 1s offering a service 
program, in which electronic engineers can design on 
EDC tools under the supervision of EDC personnel 
specialized in IC design. 


As a spin-off of the Catholic University of Leuven and 
IMEC, Easics was formed in 1992, which specialized in 
the actual design as subcontractor of ASICS, persona- 
lised chips made from predeveloped building blocks. 


Philips ITCL ts not mentioned as a spin-off, but in fact 1s 
also due to the IMEC collaboration. This was a group of 
researchers within Philips Leuven, who were cooperating 
with IMEC on digital signal processing when Philips 
Leuven was closed in 1992. The department continued 
to exist and is housed as a separate entity on the 
industrial estate at Haasrode. EDC. Easics, ITCL, 
together with ISI, a consultancy firm (spin-off from the 
Military School, IMEC, and the Catholic University of 
Leuven, now form (as mentioned above) a cluster around 
fast digital signal processing. 


Spin-offs From IMEC Departments Outside Leuven 


The last two spin-offs were not created in Leuven, but in 
the “branch offices” of IMEC, departments of IMEC, 
INTEC, based near the State University of Ghent in 
Ghent and the LUC [Limburg University Center] in 
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Diepenbeek. Also in 1992 Alphabit appeared out of the 
IMEC-INTEC cell (for the design and commercializa- 
tion of CAD [Computer-Aided Design] design software 
for high speed switching.) And again in 1992, Destin, a 
collaboration with the Limburg University Center, com- 
pleted the list. The company 1s housed in the Science 
Park in Diepenbeek. in the same building which houses 
the IMO (the Institute for Matenal Research,run by 
Protessor Stals.) The company’s aim 1s to test the long 
term reliability of electric and electronic components. 


[Box, p 9} 


Dry Etching Begins 10 Years After Development by 
IMEC 


Two spin-offs from 1986 and 1987 have only now found 
their places in the production technique of dry etching. 
Various steps in the IC production consist of inserting 
doping or putting on layers in well-defined places. Such 
steps are based on a photolithographic process. First, a 
photosensitive varnish (the resist) 1s put onto the sub- 
strate. Then comes the exposure and development of the 
resist (leaving certain areas protected). Next comes the 
etching away of the unexposed parts of the resist so that 
the pattern of protected and unprotected surfaces takes 
shape. Next comes the actual IC production step: the 
etching away of the non-protected lower layer, or the 
inserting of a new layer. or of doping in the non- 
protected lower layer. The last step is the stripping 
(removing the layer of varnish). Then the process for the 
next laver can begin. 


The development and etching of the protective varnish ts 
still done via a wet process. But insufficient etching 1s a 
problem that often occurs, so that the precision of the 
track's thickness, and thus miniaturisation of the chip, 
becomes less accurate. A dry process gives better results, 
so that more accurate (therefore narrower) track widths 
can be achieved while using less precise equipment. 
Before 1986 the joint UCB-IMEC research consisted of 
the development of new lithographic processes and 
materials. This was completed successfully and resulted 
in the “desire” process, a dry etching and the develop- 
ment of drv developable photo resist. 


The advantage of the photo resist and the etching process 
set up for an existing infrastructure was that accurate 
etching became possible with one layer of etching pro- 
tection, even with complex ICs consisting of different 
lavers. At the time, and even now to a certain extent, this 
was revolutionary and new. By changing only the 
method of exposure. IC manufacturers could. for 
instance, improve accuracy trom 0.7 micron line width 
to 0.5 micron. 


UCB Electronics 


For UCB this meant an entry into the IC production 
world. But the breakthrough for dry etching was long in 
coming. IC manufacturers were not willing to change 
their process, not even when there was a technological 
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advantage in it. They waited until the same type of 
improvement arrived in the wet etching process. 


In 1992 it was decided to offer 50 percent of the shares in 
UCB Electronics to the Japanese JSR (Japan Synthetic 
Rubber) company. It was agreed that UCB-JSR Elec- 
tronics would represent the products of JSR in Europe. 
JSR was then already a leading supplier of photo resist, 
although for the wet etching process. In 1993 JSR 
obtained the remainder of the shares and changed its 
name to JSR Electronics. 


Only now, eight years after the process was set up, does 
it seem that the first chip manufacturers are going to do 
more than “test” dry etching in test lines. For the 
production of 0.18 micron track widths. dry etching 
could well be the only method for certain stages. In the 
meantime the procedure set up in Leuven 1s still the most 
far advanced of the dry etching procedures. 


Cobrain 

Dry etching requires different equipment from wet 
etching. since after the application of the photo varnish, 
the development does not take place with a liquid, but 
with an air plasma. Asa result of the development of the 
dry etching process in IMEC, a strong know-how was 


acquired around the developing of processing and appa- 
ratus. 


Two researchers, including Guy Brasseur, the present 
managing director, wanted to explore this knowledge. 
They tried to combine the whole lithography for the dn 
etching in one piece of equipment and to start commer- 
cialization of machines for dry developing. The GIMV 
s2W something in this and Cobrain, in addition to being 
a spin-off from IMEC, became one of the only compa- 
nies in Belgium to have been set up with 100-percent 
venture money. 


The development of etching machines began. Later 
machines were added for the previous step, the silylation 
of the dry layer (the dry development of the photo resist), 
and for the following step. the stripping of the varnish 
after the etching. In 1992, Matrix took over 80 percent of 
the shares. Matrix specializes in stripping machines and 
in the United States has 40 percent of the market. 
Cobrain now operates as its European wing and as the 
R&D department for Matrix. At the moment Matrix ts 
widening the range of what it can offer from the stripping 
market to the etching market. Since last year a collabo- 
rative venture has been set up. at last going back to the 
basics: dry etching. This is being undertaken together 
with the American companies LAM Research and Texas 
Instruments, and IMEC. IMEC has a line operating with 
etchers from LAM Research, and a plasma developer for 
dry resist under vacuum from Cobrain, all this being 
suitable for ICs with a track width of 0.1 micron. 
Cobrain 1s now ready for the time of the dry etching 
technology in ICs, a technology that almost 10 years ago 
was developed at IMEC. and now finally might be 
Starting operation. A confirmation that research at 
IMEC ts running 10 years ahead with its applications. 
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{Box, p 10] 


IMEC works closely with various young Flemish SMEs 
in the area of microsystems. An illustration of the 
technological evolution in this field 1s the Smart Pen. 


The Smart Pen, the size of a thick pen. can be used as an 
ordinary pen, but at the same time can also be used for 
the input of information in the computer (PC). It writes 
on ordinary paper and on forms. By means of power and 
speed sensors the movement of the pen 1s converted into 
electrical signals. which after the appropriate processing 
can be transmitted cordlessly to the PC. The text appears 
on the PC and can be converted into printed text .... It 1s 
expected that this new user-friendly man-machine inter- 
face will have many applications. It 1s an example of the 
use of present-day micro-electronics technology, it is a 
portable product (small measurements. low energy use). 
the information ts transferred cordlessly, it uses various 
different technologies, specific chips, MCM_ [pick- 
and-place machines] packing technology. and sensors 
manufactured with chip technology. 


Netherlands: Philips Latest Submicron Integrated 
Circuits Outlined 


BR2806141394 Riswyk POLYTECHNISCH 
TIJDSCHRIFT ELEKTRONICA 
ELEKTROTECHNIEK in Dutch May 94 p 4 


{Unattnbuted article: “The Netherlands 1n the Forefront 
of IC Technology™} 


[Text] Just 10 years ago it was still a complicated 
business to place structures smaller than one micrometer 
on a chip. Now, however, Philips Research successfully 
produces measurements of less than 0.25 micrometers 
on high quality chips. Furthermore, the power used by 
the circuit is drastically reduced. In particular, simula- 
tion technology enables speedy results immediately. At 
the leading international conference. the IEDM (Inter- 
national Electron Device Meeting) held in Washington 
recently, the competition made no attempt to hide its 
admiration. All in all, this is a field where the Nether- 
lands can compete with countries such as the United 
States and Japan. 


Since Centurion, research at Philips into integrated 
circuits has more than ever been linked with products 
and industrial processes. When high-frequency IC's 
[Integrated Circuits] are needed for all sorts of portable 
telecommunications applications, then new. smaller. 
bipolar transistors are developed. One example 1s the 
PRET (poly-ridge emitter transistor) with structures 
smaller than | micrometer. Another milestone ts a 
bipolar lateral transistor made with a thin layer of silicon 
on silicon oxide (instead of bulk silicon), which allows 
much smaller measurements because of its insulating 
function. Both transistors also use considerably less 


energy 
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Less Energy 


Reaching such a low energy use remains a challenge. In 
the area of non-volatile memones, which require less 
energy because the contents do not need to be repeatedly 
replaced, results have been obtained with a new nitrida- 
tion technology for dielectnc layers. In place of the more 
reactive NH3, N2O is now used to produce the thin 
layers for EEPROM’s [electrically erasable program- 
mable read- on'y memory]. These layers can also be used 
in a 0.25-micron CMOS [Complementary Metal Oxide 
Semiconductor] process. As a result. the reliability and 
the behavior of this type of memory are improved: A 
memory now can be wnitten to and again up to a million 
times. 


Image recorders for television cameras can also run on 
less power, thanks to a special metallization technology 
used for the connections. That is not the only example. 
Both the frequency with which images can be trans- 
ported and the sensitivity have increased by making the 
ports in the image elements of so-called membrane 
polysilicon. 


Faster 


Models play a major part in obtaining the results men- 
tioned earlier. By studying the variable behavior of 
electric current and threshold tension in IC's during the 
life of a component, Philips has been able to develop 
models so as to understand degrading phenomena. A 
new model on which MOS [Metal Oxide Semiconductor] 
transistors for analog and digital chip des'gn are simu- 
lated. can work with half the number of parameters and 
iS more accurate than existing models. The newcomers 
are waiting to be nominated as world standard. 


NUCLEAR R&D 


France: Superphenix Fast Breeder Reactor's 
Restart Approved 


94P603214 Paris LE MONDE in French 14 Jul 94 p Tl 


[Segolene Royal Considers “the Superphenin 


Reopening a Mistake” } 


[Text] After publication of the decree to reauthorize the 
creation of Superphenix fast breeder reactor on 12 July 
in JOURNAL OFFICIEL. former Environment Min- 
ister Segolene Royal viewed the “reactors restart as a 
mistake.” According to the Deux-Sevres representa- 
tive—who was in the Government when the decision to 
shut down the reactor was made by Pierre Beregovoy (le 
MONDE 13 July}—“‘one must have the courage to admit 
Superphenix ts an industrial fanlure. a financial debacle. 
and a major hazard to the environment.~ 


The greens have characterized the decree as a “show of 
force.” Their Rhone-Alpes regional advisory group sees 
in it an admission of the “technological and economical 
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failure of the fast breeder network.” “It is time to stop 
the underhanded dealing and shut down Superphenix,” 
they concluded. 


In Switzerland, the Swiss State Counsellor Claude Haeg) 
has announced that he will appeal the decree in the 
French State Council “on the basis of a constitutional 
article approved by the (Swiss) people, which requires us 
to oppose the creation of nuclear power plants on our 
territories Or in its proximity.” 


EU: CERN Large Hadron Collider Approved 
94W'S0405D Paris AFP SCIENCES in French 9 Jun 94 
p lS 


[Article: “Green Light Expected for LHC 20 June’’] 


[Text] Paris—By the beginning of the next century, 
Europe expects to possess the world’s most powerful 
particle physics apparatus. The president of the CERN’s 
[European Nuclear Research Center's] Scientific 
Council, Mr. Herbert Curien, announced on 7 June that 
the decision to build the LHC [Large Hadron Collider], 
to be installed astride the Franco-Swiss border, is 
expected to be made on 20 June. 


“The financial decision will be made on that date, even 
though we are not yet certain of the contributions to be 
made by the United States, Canada, and Japan—their 
contributions have been requested by the CERN Euro- 
pean Particle Physics Laboratory's 19 member coun- 
tries—to provide a financial boost to the project,” said 
Mr. Curien, a former French minister of research, during 
a meeting with the AJSPI [Association of Scientific 
Newspaper Reporters]. 


“We are experiencing some financial difficulties on the 
road to building this machine, which will cost 2.23 
billion Swiss francs (around 9 billion French francs),” 
Mr. Curien continued, “but they are not insurmount- 
able. Everyone wants to see it get under way. I am 
optimistic as to the United States’s cooperation. 
Deprived as they now are of the SCSC [Superconducting 
Supercollider], American scientists are favorable to the 
construction of the LHC. The governmental decision 1s 
expected to be made this year so that their contribution 
can be included in the 1995 budget.” 


For the Americans to decide, the Europeans must first 
decide. As for the Japanese and the Canadians, Mr. 
Curien feels that they will not move until they have seen 
the configuration of the U.S.-European panorama. As of 
the beginning of November, Russia also manifested its 
intention to contribute. In any case, the project can begin 
without the contributions of the countries that are not 
menbers of the CERN. Work 1s scheduled to start next 
vear and be completed within the period 2002-2005. 
Plans call for a mid-course review of the program, 
following the 20 June decision, to possibly modify the 
timetable by two or three years. 
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SUPERCONDUCTIVITY 


Germany’s Superconductivity Projects, Financing 
Problems Viewed 


94W'S0402A Duesseldorf WIRTSCHAFTSWOCHE 
in German 3 Jun 94 pp 92-99 


[Article by Burkhard Boendel: ‘Damned Thin: High- 
Temperature Superconductor’”’] 


[Text] Project approval by the Federal Research Depart- 
ment (BMFT)—and with it the injection of money— 
came on 20 April. That left the developers of the 
Wuppertal Cryoelectra GmbH only three weeks for 
constructing a sensational apparatus. These pioneers in 
the area of high-temperature superconductors (HTSL) 
hoped to construct a highly sensitive, intelligent antenna 
system for mobile radio using the zero-resistance con- 
ductor. Their plan was to stun the world with this 
accomplishment at the “Third Annual International 
Superconductivity Industry Summit” (ISIS-3) on 18 
May in Aylesbury in England. 


The coup and the surprise were achieved. “‘We didn't 
have time to print new business cards, but our system 
was working,” crowed Cryoelectra’s business manager, 
Helmut Piel. The secret: Because HTSL antennas have 
no resistance in themselves and thus do not attenuate the 
incoming signals, the receivers can be miniaturized to 
the point where several antennas can fit on a single chip 
as an intelligent compound. Interference 1s ignored; the 
antenna (electronically controlled) is automatically ori- 
ented towards the desired signal. Just as significant: 
Because the signal receptors are extremely sensitive, the 
transmission power requirements for mobile radio sets 
could be reduced by a factor of 10. This would signifi- 
cantly reduce the electro-smog of the handsets, which 1s 
under suspicion of endangering the health of their users. 
At the same time, the batteries would last longer or could 
be reduced in size. 


The Wuppertal antenna is only the newest application 
which 1s being developed for high-temperature supercon- 
ductors. The materials with the tongue-twister names are 
not just the subjects of pure research any more. By now 
there is a range of manufacturing procedures available 
for the ceramic materials which are so hard to work with 
(see box on p. 94). “We are now developing the prod- 
ucts,” reports Dieter Bosse, HTSL project director for 
Hoechst AG. 


Gernot H. Gessinger, deputy head of development for 
the Swiss company ABB Ltd. in Zurich, has the same 
view: “In just a few years we hope to be ready to provide 
marketable systems in the energy technology field.” 
Even though the electronics company attempts to hide 
its developments as executive secrets, insiders know 
what the firm is working on: transformers which can be 
made lighter, smaller and thus cheaper, and best of all 
can be produced without environmentally harmful oil 
cooling. 











38 WEST EUROPE 


But that is only the beginning. As the ISIS meeting near 
Oxford showed, HTSL will be opening up new worlds in 
very different technology sectors: 


—Energy: As well as transformers, cable and generators 
can be made significantly more powerful, cheaper and 
at the same time more compact using superconducting 
materials. In superconducting storage batteries, so- 
called SMES, the flow of electrons can theoretically 
circulate indefinitely until being called upon for plant 
shortfalls or network stabilization. For the first time 
so-called current limiters can be created with the new 
materials which protect circuitry without disrupting It. 
Up until now cables have had to be separated by a 
small explosive charge when there 1s an overload or a 
short circuit, in order to avoid more serious damage. 
Siemens, ABB, Daimler-Benz, the American Super- 
conductor Corp. (ASC) in Westborough, Massachu- 
setts, and the Japanese Sumitomo Electric Industries 
are developing such protective switches. 


—Sensors: In medical technology, highly sensitive mag- 
netic field sensors based on HTSL, so-called ‘‘squids,” 
will make the new diagnostic field of biomagnetism a 
matter of routine. On the basis of economical cooling 
of the HTSL with liquid nitrogen and because of the 
elimination of extensive isolation chambers, Siemens 
researcher Gabriel Daalmanns hopes to reduce the 
price of the mammoth instruments, currently 4 mil- 
lion German marks [DM], to less than one million. 
HTSL squids are already in use in geophysics: F.I.T. 
GmbH in Bad Salzdetfurth ts the first company in the 
world to offer a commercial product with HTSL 
squids which 1s used in searching for oil, coal or ores. 
Other sensors, such as a chirp filter developed by 
Daimler-Benz, can provide very precise information 
about atmospheric pollution from space. 


—Mechanical engineering: Frictionless bearings can be 
constructed with the help of magnets made from 
HTSL. Leybold AG, together with the Kernforschun- 
gszentrum [Nuclear Research Center] Karlsruhe 
GmbH (KfK), is developing a suspension for pumps 
with very rapidly turning rotors. ASC recently pre- 
sented a motor with HTSL spools which the company 
constructed jointly with Reliance Electric. It has a 
capacity of 5 PS. The engineering for a 100-PS motor 
is already underway. 


—Transportation systems: At the moment the Japanese 
are building an initial 43-km stretch of a high-speed 
magnetic train track between Tokyo and Osaka, 
though it 1s based on conventional low-temperature 
superconductors. The first 18 km of the track, which 
will allow speeds up to 600 kph, 1s to be completed 
within 2 years. By the end of the decade the Japanese 
hope to usher in the new transportation system for 
public travel. As soon as HTSL components are avail- 
able, “we will use them too,” promises Eisuke Masada. 
a professor at Tokyo University and a member of the 
Ministry for Industry and Trade (MITI). 
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—Electronics: Microchips which are built with HTSL 
materials work up to 100 times faster than conven- 
tional semiconductors. The American weapons com- 
pany Conductus TRW plans to achieve new image 
processing systems with it, such as a radar in which 
realistic pictures appear on the monitor. 


Because of their many possible areas of application, the 
new superconductors promise an expanding market of 
unmatched proportions in the years to come. While ISIS 
is already estimating the volume for the past year at $1.5 
billton—primarily low-temperature conductors for med- 
ical technology—the experts anticipate business of up to 
$12 billion for the year 2000. Sensors, high energy cables 
and motors should earn billions for investors even in this 
decade. 


But it is still highly questionable whether the Europeans 
can participate in the boom. While the BMFT 1s still 
optimistic—project director Bernd Kramer says, ““We 
really have no need to hide’’—those who are actively 
involved see it differently. “We don’t have the users.” 
says Michael Kraus, director of the Lower Saxony Ini- 
tiative in the area of high-temperature superconducting 
in Hannover. Even the Japanese, who are usually rather 
restrained, are not sparing with their criticism: “The 
Europeans are much too conservative,’ 1s the judgement 
of HTSL expert Masada. 


There are plenty of examples of caution: while businesses 
like Sumitomo, Toshiba or Hitachi are fully committed 
to the future of the superconductors, Siemens has just 
halved its research team. “The remaining team 1s incred- 
ibly frustrated,” insiders report. Siemens subsidiary 
Vakuumschmelze, which was working on HTSL wires 
using BMFT funding, 1s up for sale. It 1s true that 
Daimler-Benz has completed its chirp filter to the point 
“where the sensor could be deployed,” as reported by 
Roland Fischer of the Daimler Research Institute in 
Frankfurt. But it is uncertain whether this will result ina 
marketable product: according to Fischer, ““we are just in 
the process of restructuring.” 


One important problem 1s that potential users of the new 
technology are not coming out of the woodwork. For 
example, when the Physical-Technical Federal Institute 
(PTB) in Brunswick introduced a novel design for a 
magnetic field sensor, initially on the basis of low- 
temperature superconductors, hoping to make industry 
happy, companies like Philips and Siemens refused to 
develop it further. Now the sensor laboratory in Tokyo 1s 
making the most of the new sensor. 


Electricity providers, in particular, who ought to be very 
interested in superconducting operations, would rather 
invest their money in the waste business than in a future 
technology. While the Japanese are pumping $171 mil- 
hon annually into superconduction, and the Americans 
are going as high as $250 million, the German research 
budget comes to a weak DM75 million. According to 
superconduction specialist Kraus, “the European basis 1s 
damned thin.” 
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The result: in important developments such as wires 
made of HTSL the Europeans, once honored with the 
Nobel prize for their research work, are miles behind. 
The clear leader 1s American Superconductor, which can 
already produce wires a kilometer long with a capacity of 
12,000 amps per square centimeter. Together with the 
joint research arrangement of the U.S. electricity pro- 
vider, the Electric Power Research Institute (EPRI), and 
the American company Pirelli Cavi SpA, the US. 
researchers are sitting on a prototype for a high energy 
cable. Next year a sample of 30 meters in length should 
be available; by 1997 a installation-ready 1!00-meter 
cable will be available which can carry four times as 
much current as a conventional type. 


There is a comparable program in Japan, where Sumi- 
tomo and Tokyo Electric Power are working on an 
electrical conductor. There is some comfort in the fact 
that the Germans have at least recognized their defi- 
ciency: as early as June possible partners in a cable 
project want to meet with the Minister of Research to 
Start the race to catch up. 


For they can manage things quite differently, as the 
example of Hoechst and ABB demonstrates. It 1s not in 
vain that ASC 1s ordering the raw material for the wires 
from the Frankfurt company. Even a year ago Hoechst 
and ASC signed a cooperative agreement with ambitious 
goals: both companies hopes to erect a factory for wire 
production in a joint venture. The first production sites 
will probably be in the U.S. “because that 1s where the 
consumers are,” as Hoechst manager Bosse emphasizes. 
It will be Europe’s turn in the second stage. 


Hoechst could have had such cooperation with Siemens. 
But the Munich company didn’t want to accept any 
fellow combatants of the same rank at that time, as 
Utz-Hellmuth Flecht, head of development of Hoechst, 
laments. And in this country, for small enterprises like 
Cryoelectra the initial conditions which would recom- 
mend it to these companies as a junior partner are not 
present. 


While ASC—also founded by college professors—was 
able to obtain enough capital, first with venture capital 
and later on the stock exchange, to cover a lost of $5.4 
million easily in the last business year, Cryoelectra head 
Piel had to demonstrate a personal collateral of 
DM100,000 to reach the modest requirements of the 
BMFT. 


The question 1s not whether the Germans can keep pace 
or not; it 1s financing. As Hoechst development chief 
Bosse asks, ““Who ts pressing DM10 million of venture 
capital into people’s hands over here and saying ‘Go for 


sny99 


it” 
[Box, p. 94]: 


“A Hundred Hours in the Oven” 


It was unclear for a long time whether the new high- 
temperature superconductors (HTSL) of sufficient 
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quality could ever be manufactured industrially at justi- 
fiable prices. The problem ts that the superconducting 
effect only appears when the initial materials—generally 
powders—are baked into ceramics. But ceramics are 
naturally hard and brittle and unsuited to the production 
of flexible wires and cables. 


Scientists have only recently succeeded in mastering the 
coy beauties. With the help of the process of laser 
ablation, familiar from surface technology, in which a 
laser vaporizes the powder, pressed into tablets, into a 
hot cloud which precipitates on a substratum—it 15 
possible, for example, to manufacture the thin lavers 
which are required for the construction of antennas, 
semiconductor components and sensors. 


Hoechst AG has thought up the most appropriate pro- 
cess for producing massive components: melted 
ceramics are poured into a rotating form and heat-baked 
under precisely defined conditions (the technical term 1s 
sintering). Using this technology, the Frankfurt company 
has already produced rods with a diameter of over 60 cm 
and a length of 50 cm. 


But the decisive factor for HTSL’s breakthrough on a 
broad front is the production of wires, which are 
required for complex cable systems, motors, spools, 
generators and magnets. The “powder in a tube’> method 
makes 1t possible to perform the feat of making a flexible 
wire out of ceramics: a tube of silver ts filled with HTSL 
powder and sealed. Between 19 and 64 of these tubes are 
placed in a bigger silver tube. Then a socalled extruder 
compresses the whole thing through a small hole, which 
causes the silver and the powder to combine into a thin 
wire. This wire is then rolled out into a band 3 mm wide 
and (0.25 mm thick. This in itself is no advance: the 
conductor does not become a superconductor until it has 
been baked for 100 hours at 850°C using an ingenious 
heating process. 


TELECOMMUNICATIONS 


German Research Minister Presses for Expansion 
of ISDN Networks 


BR2806140094 Duesseldorf HANDELSBLATT 
in German 25 May 94 p 3 


[Text] Speaking to journalists, Research Minister Paul 
Krueger has called for a rapid expansion in and greater 
use of broadband networks (ISDN [integrated services 
digitial networks]), otherwise known as data highways. 
During technical talks with representatives from 
industry, science, and network operating corporations. 
the minister said that swift action had to be taken in this 
area if Germany did not want to fall behind its main two 
competitors, the United States and Japan. 


Both countries had invested substantially in expanding 
and exploiting “data highways.” and had already gained 
the competitive edge. Germany should therefore waste 
no more time. The industrial society was on the way to 
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becoming the information society, and the telecommu- 
nications infrastructure would thus take on increasing 
importance. “It represents the nervous system, and in 
the future it will become the infrastructure for the 
infrastructure,” said Krueger. 


Krueger once again emphasized the significant role 
played by telecommunications in economic growth and 
the creation of new jobs. As early as 2005, it could 
contribute 5 percent to the GNP [gross national 
product], almost as much as the automobile industry's 
current 6 percent. 


German Infrastructure Still Presents Shortcomings 


However, the talks and a survey conducted by his 
ministry had shown that Germany still presented infra- 
structural shortcomings. The network structure and the 
technology were good, but the range of services on offer 
was too small and charges, particularly German Tele- 
kom’s trunk charges, too high. In order to overcome 
these drawbacks, Krueger made a further call for dereg- 
ulation measures. The telecommunications infrastruc- 
ture had to be created “in conditions of competition.” 
This was the only way to obtain lower prices and, 
consequently, boost investment and exploit the high 
market potential to the full. To this extent, the second 
postal reform was a major step in the right direction. 


Krueger announced that he would make the “informa- 
tion highways for research” topic the subject of a special 
initiative during the German EU presidency. Siemens 
AG board chairman Heinrich von Pierer also welcomed 
this European boost, emphasizing that German industry 
was not lagging behind Japan and the United States in 
telecommunications technology, although action was 
now required. An inventory of existing data networks 
was needed, as were standardization and the rapid 
implementation of pilot projects. In this connection, von 
Pierer cited the data transfer facilities set up between 
government offices in Bonn and Berlin as a concrete 
example. 


New Mobile Radio Service Launched in Berlin 


94W'SO3Z80A Duesseldorf VDI NACHRICHTEN 
in German No 21, 27 May 94 p 6 


[Article by Ingo Paszkowsky: ““New Mobile Radio Net- 
work Launched tn Berlin’] 


[Text] VDI-N, Berlin, 27 May 1994— After only a year of 
preparation the time has come: the third digital mobile 
radio network is being officially activated in Berlin. But it 
will be some time before the metropolitan islands of the 
E1 network can turn into a countrywide mobile radio 
business comparable to the D networks. 


In the eyes of Klaus O. Schmidt, the long-term planning 
for the new network provider E-Plus 1s set. “Our goal 1s 
to replace the fixed telephone network,” reports the 
business manager of E-Plus Service GmbH, the service 
provider subsidiary of the mobile radio company. The 
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turquoise handsets have been on sale since Friday, 13 
May. A total of 600 telephones were sold over the 
counter in the first two days. According to Schmidt, this 
is in line with the plan to achieve a third of the market. 


Graul’s market 1s also in the competition, manufacturing 
twice the telephonic communications equipment of most 
local competitors. 


He said that the company’s market research reveals that 
“it is the call fees and equipment prices which are 
decisive for many of those interested in entering the 
market for mobile radio.” Competitors’ advertising 1s 
“designed for the yuppie mentality” and not for the fact 
that ““mobile telephones are something normal.” That 1s 
why the charges have been made appealingly low. 


There is a choice of two rates: the professional rate and 
the partner rate. The professional option 1s intended for 
frequent callers and business customers. The basic 
monthly fee is 59 German marks [DM]. During the day 
a minute’s calling time costs DM1.19. In the so-called 
off-peak period, 1.e., from the hours of 2000 to 0700 and 
on weekends, the charge is 49 pfennigs. The partner type 
costs DM44 in monthly charges. In the peak period the 
bill is DM1.64 per minute, in the off-peak period 
DM 1.44. 


But the real attraction is the charge for connections 
between E-Plus users: between the hours of 0700 and 
2000, 59 pfennigs per minute and in the off-peak period 
only 29 pfennigs. Installation and use of a personal call 
answering device are free. An additional (E-)plus: call 
forwarding at no extra charge. 


One disadvantage of the third digital mobile radio net- 
work in Germany ts its currently limited availability. On 
27 May E-Plus ts starting “officially” in Berlin. At the 
same time telephoning via the new digital competitor 
will be possible in the Leipzig-Halle region. By August, 
Hamburg, Munich, Stuttgart and the Rhine-Main area, 
among others, should be equipped with the radio tech- 
nology. There will be particular focus on eastern Ger- 
many. By the end of 1995 E-Plus hopes to be providing 
services to 88 percent of the population of the new 
Federal Laender. 


By 1997, the fully developed network 1s to be completed 
countrywide. In order to serve the greatest possible 
population quickly, a regional concept has been worked 
out which permits the network to be developed in 
parallel. In this way, regions are being opened up to the 
technology step by step. 


On 4 May 1993 E-Plus Mobil Radio obtained a licence to 
set up and run the El network from the Federal secretary 
for postal service and telecommunications. Shareholders 
in E-Plus Mobilfunk GmbH include Thyssen and Veba 
with 28 percent each. Another 21 percent of shares 
belong to BellSouth (USA), and the British Vodaphon 
holds 16 percent. In addition, the Caisse des Depots et 
Consignations (France) and several companies trom the 
new Federal Laender are participating: Elpro AG 
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(Berlin), Bau GmbH Ludwigslust. HMB AG (Halle), 
FMN_ Fernmeldetechnik Nordhausen GmbH, IMO 
Industriemontagen Leipzig GmbH and Minol AG in 
Berlin 


It could turn out to be an advantage for Germany's 
position that E-Plus is a subsidiary of two large power 
companies in Germany, as explained by Martin Witteler, 
head of direct sales for the service provider E-Plus 
Service: “The large power pylons are excellently suited 
for radio antennas.” 


E-Plus sees its future chentele as being made up prima- 
rily of independent businessmen, craftsmen and private 
users, but Witteler reveals that great strides have also 
been made among the public services and with major 
chents. Leading officials in Berlin have already tested the 
new handsets, he says, and are enthusiastic. In addition, 
the service provider hopes to sell via radio dealers and 
department store chains. Quelle, Wegert and Hertie will 
soon be offering telephones and cards. 


While GSM (Global Systems tor Mobile Communica- 
tions) networks. in German D1 from De TeMobil and D2 
trom Mannesmann Mobilfunk. transmits on the 900 
Miliz band. §-Plus is based on the DCS-1800 standard 
(Digital Personal Communication System). DCS-1800 1s 
an adaptation of the GSM_ standard to the frequency 
band at 1.8 GHz. Accordingly, E-Plus is occupying 
channels in a band of twice 15 MHz within the 1710- 
1880 MHz provided for DCS. 


The typical ranges tor this frequency are less than for 
GSM. They require smaller cells, linked with the advan- 
tage of greater trathic density per square kilometer. On 
the other ahnd, DCS needs more cells to cover the whole 
area. i.¢.. tt needs more base stations. In Great Britain, 
Mercury and Hutchison are running DCS networks. In 
iis final form E-Plus will have up to 8,000 cells in 
Germany. In the case of metropolitan cells the radius 
will be from less than | km to 3 km. In the country the 
average size will be between 10 and 20 km. So far 160 
antennas have been put up in Berlin. 


Small cells permit both high radio density and low 
transmission power use. Thus the network company 
promises that the E-Plus handsets will transmit with a 
maximum of | W, but as a general rule with no more 
than 0.75 Ws In comparison, D-net handsets use 2 W. 


Alter E-Plus’s service provider presented their internal 
rates in April, Unicom was the first to offer competition. 
'Inicom’s rates are practically identical with those of the 
same name in E-Plus. Even in the partner rates there are 
only minor differences. 


France: Information Superhighway Issues 
Questioned 

YI SOFOORB Parts AFP SCIENCES in Erench 
16 Jun 94 p 1 


(Article: “Electronic Superhighways in France: Stull 
Many Questions’ | 
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{Text} Paris—The prospect of the advent of “electronic 
information superhighways” in France and Europe 
raised more technical, regulatory, and economic ques- 
tions than real answers during a symposium on 9 June 
held in the Senate on the topic “The Future of French 
Telecommunications.” 


Before an audience of industrialists, operators, and 
elected officials, Mr. Gerard Thiery, to whom the gov- 
ernment has assigned a mission on the topic, defined 
“electronic superhighways” as an array of tools for 
combining satellites, fiber optics, software, and interac- 
tive terminals, through digitization of the signals trans- 
ported, and “providing everyone with access to 
enhanced knowledge.” 


Without revealing all of his conclusions, which will be 
reported to the government at the end of July, Mr. 
Thiery deemed that, technically, the major component 
will be fiber optics. He also thinks that the dominant 
operators of this “revolution” will be the telephone 
operating entities “to the detriment of the cable opera- 
tors.” 


On the other hand, the CEO of Alcatel, Mr. Jo Cornu, 
felt that in addition to fiber optics, the conventional 
telephone copper wire networks would also accommo- 
date data compression techniques and the transmission 
of images. Citing the diversity of the means available for 
installing these superhighways (coaxial cable, fiber 
optics, and microwave systems fed or not fed by satel- 
lite), he agreed that the choice of a technical solution will 
be “a critical choice” for the future of telecommunica- 
tions in France. 


This choice will be all the more difficult because it will 
differ according to countries. Their existing infrastruc- 
tures and regulatory structures attest to this. “In the 
United Kingdom, for example.” Mr. Cornu pointed out, 
“British Telecom is not authorized to provide video 
services via cable, while in Germany the operating entity 
can provide telephone service via cable.” Pursuing this 
line of thought, Mr. Thiery stressed the need of Euro- 
pean standards. The participants in this discussion 
debated views on compromises and on the crucial ques- 
tion of who would be the prime contractors, and espe- 
cially the financiers, of these superhighways. 


Mr. Michel Carpentier, the European Commission's 
general director of telecommunications, cited the con- 
clusions of the Bangemann report, to the effect that 
Europe’s entry into this domain cannot be driven “other 
than by market forces within a minimal joint regulatory 
framework.” He advocated “a meeting of the minds 
among operating entities and industrialists on initiatives 
toward instituting these trans-European networks,” and 
“a partnership arrangement between the government 
and the private-sector players.” as the best approach. 
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France: Development of Information 
Superhighway Discussed 

YAWS0399C Paris LE MONDE in French 17 Jun 94 
pl? 


[Article by Yves Mamou: “Who Will Connect 
Frenchmen to the ‘Information Highways?” ] 


{| Fext}] Connecting households and enterprises to “infor- 
mation highways” 1s suddenly on the national agenda. A 
report being prepared by Gerard Thiery, former director 
general of telecommunications, 1s to draw up the guide- 
lines. It will be turned over to the prime minister in July 
and should answer the big question: Who 1s going to 
invest? 


After the Apollo program and “star wars,” the “informa- 
tion highway” 1s the watchword of the Clinton adminis- 
tration. These networks, which should give private citi- 
7ens and companies direct access via Computer terminal 
to the same sources of information, expertise, and 
knowledge, are made possible by technological innova- 
tion (fiber optics, digital compression, digital switching 
units). 


The rapidity with which American industry reacted to 
President Clinton's overtures has incited other countries 
to join the parade. The European Commission has made 
information highways the centerpiece of a white paper 
on “Preparing for the 21st Century.” In France, Gerard 
Thiery, former director general of telecommunications, 
has been given the mission of preparing a report, due in 
July, laying out a juridical and technical framework 
giving telecommunications operators the guidance they 
need to make the investments that will be required. 


Though the report 1s not yet out, the time ts probably 
ripe to ask some questions about what 1s meant by this 
term “information highways.” Three ingredients are 
necessary: 


—bi-directional networks (fiber optic cable, satellite, 
and even radio-frequency) capable of carrying “pack- 
ets” of digitized data (images, sound, text); 


—control software capable of moving these digital 
packets from one point to another; 


— software to digitize the information. 


Telephone Money 


Without these two types of software, the highways are 
incapable of carrying any audiovisual service or the 
smallest bit of information. One important point: The 
issue 1S not who will install France’s fiber-optic net- 
works, for the very good reason that they already exist. 
“Information highways” will be a reality when house- 
holds (apartment buildings, suburban areas) and enter- 
prises are directly connected to those networks, The big 
cost is in fiber-optic hook-ups: 150 to 200° billion 
[French] francs [Fr] in France alone. An astronomical 
sum? Not really. France Telecom spends Fré billion per 
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year simply maintaining the “copper” portions of its 
network. Telephone and cable users are currently con- 
nected by copper wire to fiber-optic networks. The 
copper part must be replaced by optical fiber to allow 
two-way movement of all “information” (images, files, 
voice, etc.). Without massive orders at the national level, 
“optical connections” (at Fr20,000-30,000 apiece) can 
never be competitive with “wire connections” (Fr35S0- 
400). 


Who 1s going to invest in connecting households and 
companies to fiber-optic networks? In the United States, 
it 1s clearly telephone compantes that have the money. 
Pacific Bell, a subsidiary of Pacific Telesis, plans to 
invest $16 bilhon over a 7-year period to connect 5 
million California homes by the year 2000. Bell Atlantic 
(in the Washington and Chesapeake Bay region), Time 
Warner, and the U.S.-West telephone company MCI, the 
second largest long-distance operator, also plan to invest 
between $15-20 bilhon in the medium term. All these 
telephone companies have convinced their shareholders 
that “optical connections” would tree them, like France 
Telecom, from the increasingly onerous burden of matin- 
taining “copper.” 


The same thing 1s happening in Japan. The Telecommu- 
nications Council has officially announced (LE MONDE 
of 10 June) that all households will be connected to the 
highway by 2010. A few private competitors wall be 
allowed to put in bids, but the hon’s share of the 
connection market will surely go to Nippon Telegraph 
Telephone (NTT), the state-owned telephone utility. 


The national telecommunications operator 1s expected 
to get the contracts in Germany, too. The investment 
picture there 1s complicated, though, by the technolog- 
ical gap between West Germany and the former East 
Germany in the field of telephone equipment. Still, the 
Opal program plans to install fiber-optic hook-ups in 1.2 
million households by 1996. The telecommunication 
industry will then supervise a system-wide upgrade—8O 
percent of it in copper, the rest in optical fiber. 


Breaking the Monopoly 


Great Britain 1s the only industrial country where Com- 
petition between telephone companies and cable opera- 
tors has been encouraged. British Telecom lost. its 
monopoly in 1984 when a second operator, Mercury, 
was approved, and in 1991 the market was opened to 
cable operators. A controlled deregulation, to be sure, 
but one which has been brilliantly successful. Annual 
growth rates range from SO percent for cable to 300 
percent for optical-cable telephone service 


In France, finally, the recommendations of the Thiers 
report will fall somewhere between a completely France 
Telecom solution on the Japanese model and deregula- 
tion on the English model. The private operators, begin- 
ning with Compagnie Generale des Eaux, Bouygues, 
Alcatel. and Alsthom, are waiting impatiently at. the 
Starting gate. 
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Recourse to “market forces” is urgently recommended 
by a report which the European Council has requested 
from one of the Commission’s vice presidents, Martin 
Bangemann. Though the document has not yet been 
made public, its initial conclusions are widely known: 
“accelerated” deregulation and opening up competition 
for infrastructure projects to all operators (LE MONDE 
of 2 June 1994), 


Will the Thiery report adopt the same line? Not likely. 
Everyone knows that no French government could break 
France Telecom’s monopoly at the stroke of a pen 
without courting major political and labor problems. 
Accelerated deregulation would certainly offer the 
advantage of encouraging rapid growth of cable and 
telephone hook-ups. But wouldn't most operators stam- 
pede to service the companies and enterprises, since they 
are the most lucrative market? Wouldn't the big dis- 
counts and most advanced equipment go first of all to 
those who can pay? What then becomes of the great 
social and educational goal of connecting every house- 
hold to the information highways? 


So France Telecom probably will get the lion’s share of 


the connection market. That said, there will still be a 
place for competition. In software. Improved computer 
technology must be developed to digitize information 
and transmit it in packets. Enormous investments need 
to be made, investments in which all players, French and 
foreign, may want to get involved—Bull, IBM, Apple, 
Microsoft, etc. And in this area, competition is inevi- 
table. Assuming, of course, that specifications are 
written so as to ensure the system as a whole 1s compat- 
ible and open. 


France: Potential of Information Highways 
Assessed 


BR1407153194 Paris LE MONDE in French 14 Jul 94 
p 16 


[Article signed C.M.: “Information Highways Still In 
Their Infancy Says Breton Report’ 


[Text] Information highways: Are they really the Eldo- 
rado? The subject has given rise to much comment. The 
most lyrical statements follow the most fantastical. Bill 
Clinton made them a major theme of his presidential 


campaign—a new frontier comparable to the conquest of 


space in the Kennedy era—which 1s, among other things, 
supposed to create jobs and provide better education. 
Europe ts not standing idly by. The report on informa- 
tion highways drawn up by Commission Vice President 
Martin Bangemann recently noted: “Telecommunica- 
tions infrastructures may well prove to be an extraordt- 
nary instrument at the disposal of the people for the 
improvement of society.” 


Improving society... These highways, attributed with 
every virtue, are in turn supposed to create new jobs, 
realize an in-depth reform of customized education 
suited to all, guarantee a better and cheaper health 
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service using databases and remote diagnostics, and put 
culture within reach of everyone from a simple house- 
hold television set. 


While this revolution does look technically to be within 
reach—with fiber-optic cabling and broadband networks 
enabling cheap, high throughput transmission of data, 
images, and sound in the near future—its perspectives in 
term of markets 1s rather less certain. 


Less certain, or in any case not as wonderful as was 
thought, according to a group of experts—led by Bull's 
strategy director Thierry Breton, who last year published 
a report on remote working—which has just assessed the 
“teleservices’” market. This term covers all the value- 
added services that could be offered remotely to compa- 
nies and individuals over telecommunication networks: 
from secretariat to industrial installation surveillance; 
from computer maintenance to project control; not to 
forget distance learning, interactive TV, and TV shop- 
ping. 


Current Market Worth 33 Billion French Francs [Fr] 


Thierry Breton explains: “This market already exists. In 
France it is estimated to be worth Fr33 billion.” The 
predicted annual growth rate for the next 10 vears 
fluctuates between 8.6 percent—the lowest estimate— 
and 16 percent—the top estimate, judged to be “very 
optimistic” by the authors of the report, since it assumes 
a voluntarist development policy for these activities and 
the easy lifting of a certain number of cultural and 
institutional barriers. 


Could remote medical consultations, for example, for 
simple routine visits, be an everyday occurrence for 
doctors and patients in 10 years’ time? And, despite the 
experiences of burgeoning pioneer projects, could dis- 
tance learning become the norm? Impossible, says the 
report. Thierry Breton opines: “It took two generations 
for the car to become an everyday part of life. Remote 
services, too, will require a minimum amount of time to 
get established.’ Estimates of the prospects for remote 
services thus appear more disappointing. Based on offi- 
cial data using, in particular, information published by 
the BIPE [the economic forecasting and information 
office], the INSEE [national economic statistics insti- 
tute], the IDATE [the audiovisual and telecoms insti- 
tute], and Andersen Consulting, this report evaluates the 
teleservices market in France to be worth Fr63.5 billion 
in the year 2000, and Fr98.8 billion in the best-case 
scenario. In 2005, the market will be worth between Fr&6 
billion and Fr195 billion. 


Most of the market should be aimed at professionals. 
Services to private individuals are today worth Frl6 
billion if you include pay TV (Canal Plus and cable TV) 
which should evolve toward “video on demand,” and 
TV shopping, which ts still in its infancy. However, the 
report notes that they will develop only very gradually. 
Firstly, because it requires mastery of digital compres- 
sion techniques (data storage technology reducing trans- 
mission costs) that has not vet been achieved. Secondly, 
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there 1s a problem of demand solvency. In the best-case 
scenario, the cost of activities for private individuals in 
2005 1s estimated at Fr53 billion. That would require an 


average expenditure of Fr2,860 per household! One of 


the authors of the report notes reasonably: “It would he 
very difficult to exceed that figure.” 


As for professional services, their situation is even more 
varied, but none has yet matured. This its the case for 
remote computing, more widely termed “facilities man- 
agement,” where an external supplier can take over a 
company’s computing services. Mediation. services, 
which, according to the Breton report are the “most 
promising,’ are slowly starting to develop. These include 
broking seivices, central reservations systems (along the 
lines of the Sabre and Amadeus systems set up by the 
airlines), or clearing services. 


The real explosion in teleservices for both professionals 
and private individuals then runs into a sizable obstacle: 
How to guarantee payments. As the report stresses: “One 
of the main economic challenges of teleservices 1s man- 
aging to effectively control the flow of payments from 
the user to the provider of the service.” Since each 
teleservice creates trade on the network, a financial 
aspect 1s involved. Mediation services which should, 


precisely, make it possible to manage a large number of 


“complex” and “interlocking” transactions “spread out 
over time and space,” are stll in their infancy. Thierry 
Breton explains: “This 1s most certainly one of the main 
lines of future development for banks and financial 
bodies, even if, for the time being, these systems are the 
exclusive domain of telesales and wide-scale retailing.” 


Much remains to be done before the network can become 
a “market place.” “If we are to be able to travel along the 
information highways, and identify services and the 
various providers, there must be a system of navigation, 
a bit like the point of sale concept on Minitel [the French 
videotext system].” 


So much for the technical requirements. In terms of jobs, 
the report says that it 1s hard to assess the consequences 
of the development of “tele-activities.” Teleservices 
today employ 65,000 people in France. By 2005, this 
figure should have risen to at least 170,000. However, at 
the same time, these activities will also destroy “tradi- 
tional” jobs. It 1s therefore impossible to savy with any 
certainty what the net result will be in terms of job 
creation, especially since teleservices lend themselves— 
at least the less sophisticated ones-—to relocation. A 
number of countries, including Great Britain, Hungary, 
Ireland (which 1s developing a very aggressive policy in 
this area), Singapore. and Hong Kong, have already 
come up with some very competitive offers. Thierry 
Breton points out that in France these activities have a 
crucial role to play, especially where town planning 1s 
concerned. To get things off the ground, the report 
suggests developing remote working be developed tn the 
public sector, for example, and recommends that France 
Telecom adjust its rates accordingly, 1.e., lower its long- 
distance charges. 
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EU: Bangemann Report Recommends 
Telecommunications Regulatory Body 


94U'SO399B Paris LE MONDE in French 20 Jun 94 
pl 


{Article by Y.M. and C.M.: “Bangemann Report Calls 
for New European Telecommunications Organization” | 


[Text] The Bangemann report on “the information soci- 
ety’ is beginning to make waves in the telecommunica- 
tion and audiovisual industries. Breaking with the “grad 
ual deregulation” philosophy that Brussels has pursued 
in the past, 1t advocates a veritable “big bang” and 
endorses creation of a kind of European FCC (the 
Federal Communications Commission, which regulates 
the sector in the United States). The new strategy 1s both 
highly federalistic and very liberal in its approach. 


Create pilot tele-commuting centers for at least 20,000 
employees in 20 European cities between now and 1995? 
Launch tele-education experiments 1n at least five coun- 
tries by 1995? Create an electronic communications 
network to link at least 30 percent of Europe’s research 
centers between now and 1997? Improve highway safety 
by putting up electronic road-signs in 10 major European 
cities and along 2,000 kilometers of highway between 
now and 1996? 


These proposals emanate from the report that Martin 
Bangemann, vice president of the European Commis- 
sion, has submitted to Brussels to stimulate reflection by 
the Twelve on the information highways of the future 
(LE MONDE of 6 June). The report 1s beginning to make 
waves in the telecommunications and audiovisual indus- 
tries. Indeed, this document—which breaks with the 
philosophy of “gradual deregulation” that evolved from 
the subtle balance of forces that existed on the Commuis- 
sion, reflecting in turn divergences between the member 
States themselves—proposes a veritable and radical “big 
bang.” 


Fair Competition 


“There is an urgent need for action,” write the drafters of 
the report. “Because non-Community (editor's note: 
read American®) manufacturers and suppliers of infor- 
mation technologies and services are increasingly active 
on our markets. If Europe delays, our enterprises will not 
have the market share needed to exploit the enormous 
opportunities opening up. Our rivals understand this. 
We must understand it too.” 


Regulatory barners should be lifted rapidly, and the 
constraints weighing on telecommunications enterprises 
need to be eased to make them stronger and to free up 
initiative. The message could not have been clearer: 
States should stop exercising such heavy-handed control 
over the communications sector. 


The Commission ts thus urged to endorse, as quickly as 
possible, competition on infrastructure and services that 
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are now the preserve of protected monopolies, and 
release of state-owned telecommunications companies 
from the noncommercial and budgetary constraints still 
encumbering them. In the telephone sector, total liber- 
alization is scheduled for 1998. With respect to infra- 
structure, no date has been fixed, the Commission not 
yet having completed its “green book” on the subject, 
which 1s due by the end of the year. ; 


Market forces are ready, claim the authors of the 
report, to organize and finance the building of the 
“information society.’ Fiber optic networks, satellite 
and cable interconnection of those networks, link-up of 
homes, government agencies, and companies to mul- 
tiple networks... all this can and must be financed by 
private capital on a Europe-wide basis. In a world 
where market forces take the lead in modernization, 
governments will still have a role to play: erecting the 
‘“guard-rails’’ needed to ensure fair competition. 
Without a “clear signal” of intent to liberalize, enter- 
prises will be unable to benefit from the productivity 
gains (teleconferences, telework, etc.) technology is 
making available, and the mass market will languish 
undeveloped with respect to the new educational and 
entertainment possibilities beginning to emerge in the 
United States (CD-ROM, CDI [interactive CD], pay- 
per-view films and sporting events, etc.). 


It is up to the nation-states to ensure the enforcement 
of a minimal body of regulations to be determined at 
the European Union level. The building of a single 
communications market will require real initiative on 
the part of the Community, the report explains. One 
obstacle is the existence of juridical disparities between 
the different countries. The Bangemann group, which 
recommends among other things common legislation 
to prevent abuse of hegemonic media positions, has 
made an explosive proposal: establishment of a Euro- 
pean regulatory authority, an equivalent of the Amer- 
ican FCC, to prescribe a common regulatory frame- 
work and oversee the sector. National governments are 
thus urged to renounce their prerogatives in the tele- 
communications and audiovisual sectors, which are 
not only strategic but also of great political and social 
sensitivity. 


EUREKA Opts for ADTT TV System 


HDTV Project Supplanted 


Y4W SO4144 Frankfurt/Main FRANKFURTER 
ZELTTUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Jun 94 p 8S 


{Unattnbuted article] 


[Text] Lillehammer. The ministers of technology of the 
22 member states and the EU Commission reported at 
EUREKA’s [European Research Coordination Agency] 
yearly meeting in Lillehammer, Norway, that a new 
television system has now been developed by the 
EUREKA cooperative research program. According to 
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the report, a digital system, designated Advanced Digital 
Television Techniques (ADTT), will be built within two 
and a half years. 


Participating in the ECU250 million (483 million 
German marks [DM]) program are Philips of The Neth- 
erlands, Thomson of France, Nokia of Finland, as well as 
companies from Italy and Great Britain. With the advent 
of the ADTT program, EUREKA’s earlier HDTV pro- 
gram, which was to develop a high-resolution television 
system by the mid 1990s, 1.e., before the United States 
and Japan, has been terminated. That earlier under- 
taking 1s now consiuered a total failure. In all, the 
EUREKA ministers this year decided on 144 new 
research projects entailing total expenditures of ECU870 
million (DM1.7 billion). EUREKA now its involved in a 
total of 674 projects, in which ECU! 2.5 billion (DM24.2 
billion) have been invested by industry and government 
tax receipts. Following Hungary in 1992 and Russia in 
1993, Slovenia has now been accepted as the third 
member country from among the reformed states of East 
and Central Europe. 


EUREKA was organized in 1985 as the European 
response to the U.S. Strategic Defense Initiative (SDI) 
project, popularly known as “Star Wars.” EUREKA 
projects have to be initiated by at least two of the 
participating countries. 


The German Federal Minister of Research, Paul 
Krueger, expressed his satisfaction at Germany’s partic- 
ipation in 46 of the 144 new projects, of which only two 
are not completely financed through private funds. The 
presidency of EUREKA for the next twelve months now 
shifts from Norway to Switzerland. 


ADTT To Be Developed for EU Project 


94W'S0414B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 21 Jun 94 p 8 


{Unattributed article: “DM500 Million Support for EU 
Television Project’’} 


[Text] Munich. At their meeting in Lillehammer, the 
ministers responsible for research projects within the 
European Union have just agreed upon a program for 
the development of digital television. Under the des- 
ignation EUREKA 1187, ADTT will replace the 
EUREKA Program 95 HDTV, which has been 
underway for several years and which now has been 
terminated (see also BLICK DURCH DIE 
WIRTSCHAFT of 17 June). 


The initialism ADTT stands for Advanced Digital 
Television Technologies. Initially, the program 1s 
scheduled to run for two and a half years and be 
subsidized by 500 million German marks. The pro- 
gram is understood as an R&D program for the pro- 
duction, transmission technology, receivers, and dis- 
plays used in ADTT. Emphasis will not be placed 
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solely on a unified high-definition entertainment tele- 
vision system, but, even more so, on a digital television 
system for a variety of professional uses. The Brussels 
Commission expressly emphasized that EUREKA 95 
will be universally useful. At that time, a complete 
high-definition television system using 1250 lines 
arose on the basis of the HD-Mac analog transmission 
system. Important experience became available as the 
result of that project as, for example, in the field in 
highly integrated circuits and digital studio technology. 
Then a large number of HDTV systems were devel- 
oped, which, hopefully, can be converted into one 
digital HDTV Standard without too many problems. 
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The Commission will handle the new subsidy program in 
conjunction with the European Project for Digital Video 
Broadcasting (DVB), which was the first to create a 
standard for digital television transmission via satellite 
and which prepared norms for digital cable TV and later 
for terrestrial transmissions. 


Nokia, Thomson Consumer Electronics, Philips, one 
British, and one Italian consortium will participate in 
ADTT. Another 35 companies have expressed interest. 
Providing the cooperation between ADTT and DVB 1s 
successful, Europe can be expected to play a leading role 
in the future of digital media. 
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ADVANCED MATERIALS 


Brazil: Methods Developed for Working High 
Strength Ceramics 
94WS04314 Sao Paulo GAZETA MERCANTIL 


in Portuguese 27 Jun 94 p 9 


[Article by Virginia Silveira] 


[Text] Sao Jose dos Campos—The Aeronautics and 
Space Institute (IAE) of the Aerospace Technical Center 
(CTA) is developing the technology for processing 
ceramic materials with high mechanical strength and 
abrasion resistance, used to make cutting tools for indus- 
trial processes requiring the tooling of parts. The 
research, budgeted at $1.063 billion, was approved by 
the Program in Support of Scientific and Technological 
Development (PADCT), associated with the Ministry of 
Science and Technology. 


The project also involves the Institute for Nuclear and 
Energy Research (IPEN) and the National Institute of 
Technology (INT), which are responsible for developing 
different methodologies for processing ceramic mate- 
rials. The three institutes assigned to the project nearly 
50 researchers, grant holders, and technicians, who have 
already begun showing major results after nearly two 
months of intense work. 


The IAE researchers have now succeeded in developing 
the synthesis of silhcon nitride powder (a raw material 
used in the manufacture of ceramic material), through a 
gas synthesis process (reaction of gases to low tempera- 
ture). The scientists also used other materials (alumina, 
7irconia, and boron carbide) to obtain ceramics on a 
laboratory scale. 


According to one of its collaborators, Carlos Alberto 
Alves Cairo, from the I[AE’s Materials Division, the next 
step in the research now ts the manufacture of the cutting 
tool using the hot pressing process. 


Equipment Installed 


The CTA’s counterpart in the research is related to 
human resources, and apart from the infrastructure 
available in the [AE’s Materials Division. 


The CTA’s main interest in the project ts its contribution 
to the Space Program, in which the JAE ts participating 
with the development of the Satellite Launch Vehicle 
(SLV). 


On the industrial side, the one most interested 1s the 
automotive sector. The cutting tool based on ceramics 
has wide use in the tooling of parts such as brake disks, 
engine blocks, and piston skirts. According to engineer 
Francisco Melo, the principal assembly plants installed 
in the country import that equipment. 


Besides the assembly plants, 10 other industries have 
already contacted the CTA, expressing an interest in 
exploiting that technology. 


INTERNATIONAL 47 


Researcher Carlos Cairo explained: “The cutting speed 
of ceramic is far greater than the speed of metal parts, 
allowing for better quality in the tooling or better fin- 
ishing of the parts.” According to researcher Francisco 
Melo, also connected with the project, the cutting speed 
for cast iron exceeds 2,000 meters per minute when the 
cutting tool is made based on ceramus. He concluded: 
“Because it runs faster, the machine's productivity is 
greater.” 


The ceramic material also can be worked at high tem- 
peratures, without being subject to deformation, since it 
is refractory. According to Melo, one of the goals of the 
project involving the CTA, IPEN, and INT 1s to deter- 
mine the best process for producing the cutting tool 
based on ceramic. 


Whereas the CTA 1s operating with the hot pressing 
system, the INT is studying the manufacture of the tool 
in a high pressure furnace, and the IPEN, in a vacuum 
furnace. 


Production 


Another goal of the research is to develop nationally 
produced silicon nitride powder. According to Francisco 
Melo, the IAE possesses that technology, developed by 
its researchers during the 1960's. Silicon nitride produc- 
tion 1s achieved from gas synthesis of silicon tetrachlo- 
ride (SiCl,), plus ammonia gas (NH,). 


Meanwhile, to obtain that reaction, the [AE received the 
silicon tetrachloride as a gift from a company. However, 
the technology for producing the element already exists 
in the LAE, and production could be resumed as soon as 
there 1s any interest. 


The IAE researchers will now be moving to the phase of 
improving the technique for manufacturing cutting 
tools, which will be done upon the arrival of the hot 
press. The next step will be the production of ceramic 
parts, and their mechanical characterization. 


AEROSPACE 


Brazil: Space Program Cooperation With Other 
Countries Viewed 


94W'$0424.4 Sao Paulo GAZETA MERCANTIL 
in Portuguese 6 May 94 p 8 


[Article by Virginia Silveira] 


[Text] Sao Jose dos Campos—Yesterday, in Sao Jose dos 
Campos, the seminar on organization and management 
of space projects began, focusing on the subject of 
manned flights. The seminar, sponsored by the Franco- 
Brazihan Chamber of Commerce, 1s being directed by 
French astronauts Jean-Pierre Haignere and Claudie 
Andre-Deshays, from the French Space Agency. 


According to the general coordinator of the seminar, 
Darli Rodrigues Vieira, the astronauts came to Brazil to 
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demonstrate the structuring of a scientific program 
involving a manned flight mission, and to describe the 
experience of the French mission, “Altair,” carried out 
aboard the Russian orbital station, MIR. 


According to astronaut Jean Haignere, the manned mis- 
sions require full bilateral cooperation between coun- 
tries, because of the scientific and technical complexity 
that they involve. France, like the European Space 
Agency, does not yet have an orbital infrastructure for 
executing missions such as these on its own. 


The French Space Agency invested $12.5 million in the 
“Altair” mission. According to astronaut Haignere, the 
European countries are now striving to gain indepen- 
dence in the manned flights area, through the Hernest 
space bus project. Meanwhile, the project 1s being aimed 
at the development of a recoverable capsule, for which 
France 1s largely responsible. 


The French astronauts spent three days visiting various 
enterprises and research institutions of the National 
Institute of Space Research (INPE) and the Aerospace 
Technical Center (CTA). Haignere and Claudie were 
impressed by the quality and quantity of the results from 
the projects in the Brazilian space field. 


Haignere remarked: “Brazil has managed to progress in 
spite of the small investments made in space research 
compared with the funds allocated by the developed 
countries for the sector.” 


He claimed that the French are quite interested in 
learning the technical dimensions of the Satellite 
Launcher Vehicle (SLV) associated project, apart from 
development (equipment, method, and human). 


The seminar on organization and management of 


projects, which 1s taking place at the Aeronautical Tech- 
nology Institute (ITA), ends today with a lecture on 
aerospace medicine. The subject will be debated by the 
physician, Claudie Deshays. an aeronautics medicine 
specialist and astronaut with the French Space Agency 
(CNES) since 1985. 


LASERS, SENSORS, OPTICS 


Brazil: High Costs Impede Introduction of Lasers 


Y4WS04324 Sao Paulo GAZETA MERCANTIL 
in Portuguese 29 Jun 94 p 9 


[Article by Andre Lachint] 


[Text] Sao Paulo—The use of the laser in medicine, 
dentistry, industry, and other fields 1s still limited in 
Brazil. The main reason ts the high price of the equip- 
ment and the unawareness on the part of many business 
owners that it 1s possible to acquire such equipment in 
Brazil from research institutes developing lasers. There 
are three tvpes of lasers that can be made by developing 
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crystals with rare earths (chemical elements). gas, and 
neon. In Brazil, only the first process has been carried 
out. 


Federal Law 8,661/93, calling for an 8-percent cut 1n the 
income tax of corporations investing in technology, 
remains unknown to the majority of businesses. 
According to the researchers, this 1s the other factor 
inhibiting the use of lasers in industry. In medicine and 
dentistry, only a minority with a high degree of pur- 
chasing power has access to treatment with lasers, and 
only in Brazil's Southeast region. 


Professor Spero Penha Morato, superintendent of the 
Institute for Energy and Nuclear Research (IPEN), in 
Sao Paulo, maintains: “As production is put on an 
industrial scale, the laser will become popularized.’ The 
IPEN has been developing lasers for 10 years and, 
according to Morato, they can be used in nearly all fields. 


Currrently, the Institute, in cooperation with Sao Paulo 
University’s (USP) School of Dentistry and Japan's 
Showa University, 1s working on a specific project for 
treating caries. The laser has been developed. inthis 
case, from holmium: a chemical element that will help to 
form the crystal that is the center of the laser. When it 1s 
ready, the laser can easily be used by any dentist, 
inserted in an object similar to a ballpoint pen that is 
simple to handle. 


Sizable Investment 


Morato reported: “A prototype costs from $50,000 to 
$100,000 today, not counting the expense of specialized 
personnel and transfer of technology.” He claimed that. 
if the laser to be developed 1s large-sized, for industry. 
the price could amount to $500,000. He remarked: “We 
have very litthe demand from industries. The industri- 
alist running behind inflation doesn't want technology 
The greatest interest has come from the medical and 
dental fields, because the lasers are cheaper and 
smaller.” In industry, lasers have applications in nearly 
all sectors, from iron and steel to automobiles 


In Braztlan medicine, the use of lasers in surgery and 
treatment depends on the special field. In ophthal- 
mology, the laser has been used for two vears in treating 
myopia. The operation is faster and safer than the old 
method, which “weakened the cornea and was not accu- 
rate,” according to Doctor Jose Belfort Mattos, who has 
performed laser surgery on nearly 1.000 persons in Sao 
Paulo 


Mattos explained: “It is technologically advanced. but 
expensive. That's the greatest obstacle to the dissemina- 
tion of this surgery in Brazil.” He does not think that 
laser surgery will be popularized even in the United 
States and Europe. The surgery for myopia 1s performed 
with the Excimer Laser apparatus, which costs approx- 
mately $400,000. The maintenance of the laser requires 
$60.000 annually. and the microsurgery costs $600 
According to Mattos, there are only three such appara- 
tuses in Brazil 
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“The laser isn’t used widely in mucro-varicose vein 
treatment, either, because of the high cost,” commented 
Doctor Ary Elwing, an angiologist and peripheral vas- 
cular surgeon engaged in laser applications in Sao Paulo. 
Elwing revealed that micro-varicose vein treatment by 
laser reached Brazil in 1986, with more equipment 
options offered starting in 1990, with the decontrol of 
the market. ' 


A high-powered surgical apparatus costs $300,000. In 
micro-varicose vein treatment, the laser 1s used to 
combat hemangiomas (small tumors), or in other micro- 
varicose vein applications. Elwing commented that, for 
combating hemangiomas, each section requires between 
$350 and $400. 


In dentistry, the situation is not much different, despite 
the sporadic development of research. A hard laser 
apparatus, used for sub-gingival curettage, microbial 
reduction (concurrent with canal treatment), and clinical 
crown exposure, costs approximately $50,000. The low 
power laser apparatus used in dentistry, the soft laser, 
could cost from $4,000 to $5,000, and is used to supple- 
ment simpler traditional treatments. Antonio Carlos 
Soares, general director of Dental Sharing, a private 
dental treatment company in Sao Paulo, claimed: 
“Besides the expense of the apparatus, courses have to be 
taken abroad.” 


NUCLEAR R&D 


Brazil Completes First Phase of Electron Linear 
Accelerator 


94H S03914 Sao Paulo GAZETA MERCANTIL 
in Portuguese 13 May 94 p 9 


{Article by Virginia Silveira] 


[Text] Sao Jose dos Campos—The Aerospace Technical 
Center's (CTA) Experimental Physics Division in Sao 
Jose dos Campos 1s constructing a large-sized electron 
linear accelerator to ict experiments that may fur- 
nish data of intere uclear technology and in the 
development of * es for industrial use of radia- 
tion. 


The first stage of the project, in its fina! phase of 
completion, include: a small-sized accelerator capable of 
generating energy on the order of 30 mega-electron volts 
(Mev) of power. The director of the Institute of 
Advanced Studies (IEAv—part of the CTA), Colonel 
Hugo Pereira Chavez, remarked: “That energy is suffi- 
cient to solve 80 percent of the problems relating io 
studies in the nuclear field.” 


He reported that the final configuration of the acceler- 
ator will have eight accelerator structures 2 meters long, 
fed by four Klystron (high-powered) valves, and energy 
totaling 130 Mev. The accelerator 1s being installed in 
the underground gallery of a building designed to meet 
all the radiological safety operational requirements. 
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The first part of the project occupies a two-story building 
inside the IEAv area, where 15 nuclear physics special- 
ists and technicians are working. According to director 
Pereira Chaves, the project absorbed $5 million in 
investments within an eight-year period. The resources 
were financed by the Parallel Nuclear Program associ- 
ated with the Federal Government's Strategic Affairs 
Secretariat. 


Laboratories 


The IEAv director thinks that, with shghtiy over $5 
millon, it will be possible to complete the construction 
of the accelerator in eight modules. This step is consid- 
ered essential to the development of an autonomous 
national nuclear program. The IEAv’s accelerator 
project involves the construction of microwave, elec- 
tronics, electron beam transport and focusing. vacuum, 
and chemical laboratories. 


The accelerator will also consist of an electron gun 
(source emitting electrons). The IEAv has already built 
and tested two versions of the gun. According to Colonel 
Pereira Chaves, the second version is now in operation, 
and 1s undergoing an optimization process. 


The director claims that one important aspect of the 
electron gun was the pioneer development in Brazil of 
the metal-ceramic weld, a process with extensive techno- 
logical applications already transmitted to other research 
institutions. 


The IEAv also has developed the electron beam injection 
system, the accelerator structure, a microwave network, 
a Klystron modulator, a control system (allowing for 
mechanical operation of the accelerator), a vacuum 
system (with pressure of 10-9 torr/pressure unit), and a 
cooling system. 


Among the accelerator’s main applications 1s the evalu- 
ation of the effects of irradiation of materials in the 
industrial field, with uses in radiochemistry, environ- 
mental pollution, and sterilization of surgical materials 
and food. Another application might be the development 
of experiments for radiological protection (shielding), to 
assess damage from irradiation of materials im _ the 
nuclear and aerospace fields. 


Processes 


Through the accelerator, the IEAv has now succeeded tn 
producing electron beams with energy of 30 Mev. “With 
that energy. it 1s possible to carry out experiments with 
the production of pulsated neutrons simulating nuclear 
reactors.” According to the IEAv director, with the 
accelerator project it was pcssible to develop various 
techniques of interest in other fields, as well as to master 
special processes not vet available in Brazil. 


Prominent among the processes are those for metal- 
ceramic weld, electroforming (shaping of surfaces). con- 
struction of an electron gun. magnetic lenses (focusing of 
electromagnetic radiation). and microwave components 
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SCIENCE & TECHNOLOGY POLICY 


Brazil: $85 Million To Be Used for Tech 
Development in 1994 


9444S03934 Sao Paulo GAZETA MERCANTIL 
in Portuguese 19 May 94 p 11 


{Article by Lidia Reboucas] 


{ Text] Sao Paulo—Yesterday,. the Program in Support of 
Scientific and Technological Development (PADCT) of 
the Ministry of Science and Development announced the 
allocation of $85 million to be used to finance new 
scientific and technical research with funds from the 
federal government ($43 million) and the World Bank 
(IBRD—International Bank for Reconstruction and 
Development) ($42 million). Also announced were the 
bidding invitations issued to business firms and educa- 
tional and research institutions interested in submitting 
proposals for the procurement of financing for research 
projects. 


During this phase of the program, priority will be given 
to proposals submitted by a partnership between private 
business firms and resvarch centers to develop projects. 
The program’s executive secretary, Luis Antonio Barreto 
de Castro, explained: “This 1s the method being adopted 
by the PADCT to stimulate scientific and technical 
cooperation between the universities and the productive 
sector 


The financing is aimed at projects in the fields of 
instrumentation, biotechnology. maintenance, chem- 
istry and chemical engineering, earth sciences and min- 
eral technology. new materials, basic industrial tech- 
nology, education for science, environmental sciences, 
and information in science and technology. The funds 
will be transmitted through the federal government's 
three financing agencies: Capes [Council for Advanced 
Professional Training] ($10.5 million); CNPq [National 
Research Council] ($25.3 million); and Finep [Funding 
Authority for Studies and Projects} ($48.5 million). 
Projects that foster an interconnection among the var- 
1ous areas will be priontized as well. 


With this measure, the PADCT 1s taking another step 
toward releasing the $300 million specified for the next 
two-vear period, $13 million of which has already been 
coatracted since the beginning of the year. 


1.800 Projects Financed 


The program has existed since 1984, having already 
financed nearly 1.800 projects ($170 million) during its 
first phase of execution (1985-89). In the second phase, 
which will extend until 1995, 820 projects have been 
contracted, representing an investment of nearly $150 
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million. Castro claimed: “There are prospects for con- 
tinuing the program but, to achieve this, the government 
must redirect the country’s policy on science and tech- 
nology.” 


In Castro's estimation, the first 10 years of the program 
were intended to create the bases for Brazil's scientific 
development, when the concern was inclined not so 
much toward applying technological innovations, but 
rather toward training human resources. At that time, 
the research “was pre-industrial and pre-competitive, 
and it was impossible to demand a return to the produc- 
tive process.” 


He claims that, this year, however, ““we shall implement 
a more aggressive policy insofar as research results are 
concerned, requiring the university and business sectors 
to become associated at ihe beginning of the contracting 
for the project.” 


In this way, it is expected to facilitate the transfer of 
technolgoy and to stimulate technological training in the 
national industries. However, not all the questions 
involving that partnership between the public and pri- 
vate sectors have been resolved. There are many doubts 
concernig the method for dividing the future research 
results. “We don't yet know how the division of royal- 
ties, of intellectual and industrial properties, and of 
patents, which are always involved in the development 
of a new product, process, or invention, will be made.” 


Brazil is not the only country taking its first steps in the 
area of transfer of technology between universities and 
the productive sector. Castro maintains: “That trend is 
worldwide.” 


He thinks that the first measure to be adopted to 
facilitate the execution of those contracts “will be the 
proliferation of foundations that have space within their 
organizational structure for commercial and financial 
contracts, and that will help in the negotiations with the 
market.” 





Distribution of Funds (in millions of U.S.S) 
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Brazil: Study Says Country Should Redirect 
Science Policy 


94W'S0393B Sao Paulo GAZETA MERCANTIL 
in Portuguese 28 Apr 94 p 11 


[Article by Lidia Reboucas] 


; 


[Text] Sao Paulo—There 1s an urgent need for revising 
Brazil’s model of scientific and technological develop- 
ment, to gear it to the new world political and economic 
order. Achieving this requires a reversal of the previous 
trend implemented during the past 25 years, which 
encouraged major technological projects of large dimen- 
sions that were highly sophisticated and centralized. 
There must be a move toward promoting initiatives that 
will bring a high rate of technological return to the 
productive system, and an international projection of 
Brazil’s scientific and technical capacity. This is one of 
the main conclusions from a study prepared by the 
Getulio Vargas Foundation (FGV) at the request of the 
Ministry of Science and Technology and the World Bank 
(IDB), based on the agreement that established the 
Second Program in Support of Scientific and Technolog- 
ical Development (Il-PADCT). 


The work to assess Brazilian scientific policy, divided 
into three phases, was done by an independent group of 
Brazilian scientists and economists from Campinas State 
University (UNICAMP), which was responsible for cov- 
ering relations with the economic sector; from the Get- 
ulio Vargas Foundation, concentrating on the current 
status of Brazil’s scientific policy and the preparation of 
new guidelines; and from the Ministry of Science and 
Technology, studying the institutional aspects of the 
issue. 


The results of the studies will be presented next week, at 
the “International Seminar for Evaluation of and Pro- 
posals for Brazil’s Scientific and Technological Develop- 
ment,” to be held at the FGV. Also to be discussed are 
the results of the applications of the funds released by the 
Inter-American Bank of Reconstruction and Develop- 
ment (IBRD), totaling $72 million between 1985 and 
1990, and by the IDB, amounting to $150 million during 
the past four years. 


According to the coordinator of the work carried out by 
the FGV, Simon Schwartzman, a clear identification of 
the technological demands of Brazil's industrial plant is 
required, as is the aiming of research toward potentially 
applied fields. He explains: ‘“‘Nevertheless, this does not 
imply a neglect of basic research, but rather its adapation 
to the country’s model of economic and industrial devel- 
opment. In his assessment, Schwartzman remarks: ’’The 
1980's were typified by a major lack of definition of the 
objectives and goals of Brazilian scientific production.“ 
This was due to the failure of the military plan during the 
Geisel government’s term, with accelerated growth of the 
economy. At that time, an S&T system was set up in the 
country aimed at large-scale programs intended to 
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respond to the demands of the military sector, in the 
telecommunications, nuclear, aeronautical, and com- 
puter science fields. 


Potential 


The abundance of funds and incentives was, however, 
not reflected in a concern for quality and efficiency in 
scientific production, which ultimately failed to gain an 
international projection. During the 1970's, Brazil was 
responsible for 0.2 percent of worldwide scientific pro- 
duction. Ten years later, that production amounted to 
only 0.4 percent. “There was little growth,” in Schwartz- 
man’s view. 


According to data from the Ministry of Science and 
Technology, the scientific community consists of 50,000 
persons, 12,000 of whom have post-graduate degrees. 
“This number isn’t small, and is comparable to that of a 
small European country. To take advantage of this 
potential, there must be a recovery of installed capacity 
and a redirection of Brazil’s scientific and technological 
model.” 


Brazil: Scientific Research Tries To Recover 


94WS$0393C Sao Paulo FOLHA DE SAO PAULO 
in Portuguese 3 May 94 p 1-12 


[Article by Ricardo Bonalume Neto and Marcelo Leite] 


[Text] While the Ministry of Science and Technology is 
attempting to “repair” research in the country, scientists 
at a seminar in Sao Paulo were debating the future of the 
nation’s scientific development (without reaching unan- 
imous conclusions). 


Science and Technology Minister Israel Vargas 
announced that the new budget proposal in Congress has 
raised the funds for his ministry by 6 percent. He 
considers this increase good, when compared with the 16 
to 20 percent cuts in other areas. 


Brazil has again received sizable funds from the World 
Bank for the PADCT (Program in Support of Scientific 
and Technological Development). 


Those funds come from both the Brazilian Government 
and the World Bank; but in October 1992, because of the 
lack of local matching funds, the country received only 
3.8 percent of the PADCT appropriation. 


“The faucet was turned off during the Collor govern- 
ment,’ remarks Vargas. Now, the percentage has 
returned to a more appropriate level, on the order of 70 
percent, he claims. 


The government 1s also negotiating a loan that could 
amount to $300 million or even $400 million. Some of 
the funds from the privatizations will go to science as 
well. 
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At the opening of the “International Seminar on Evalu- 
ation of and Proposals for Brazilian Scientific and Tech- 
nological Development,” at the Getulio Vargas Founda- 
tion (FGV), the minister pointed out that private 
business firms contribute only 15 percent of the costs of 
research and development in the country. 


As early as this year, Vargas expects to raise the spending 
on science and technology by over $700 million annu- 
ally. Brazil’s total spending on the sector stands at 
approximately $3 billion per year. The ministry’s budget 
amounts to $800-$900 million. 


The background for the minister’s statements consists of 
three studies on the status of science in the country, the 
purpose of which was to discuss proposals for the sector’s 
development. 


Another point stressed by the minister was the improve- 
ment in relations with the U.S. Owing to the conflict 
over the patent law, the computer science policy, and the 
construction of the Brazilian rocket, which the rich 
countries fear may become a military missile, the U.S. 
threatened drastic cuts in the scientific cooperation with 
Brazil. The conflict has been resolved. 


Political scientist Simon Schwartzman, of the USP [Un1- 
versity of Sao Paulo] and FGV, proposes the “‘associated 
laboratories” model, to provide a solid foundation for 
financing the leading research groups operating at 
present. 


Schwartzman points to the CNPq’s (National Research 
Council) estimate that Brazil has nearly 52,000 
researchers, but that only a quarter of them (between 
12,000 and 13,000) have doctorates, and hence are 
qualified researchers. Another quarter of that total have 
only taken a course leading to a degree. 


Military Research 


Geraldo Lesbat Cavagnari Filho, a professor at Unicamp 
[Campinas State University] and colonel in the reserves, 
advocated the next federal government’s continuation of 
the three main military research and development 
projects. 


The three major projects that he cited are the parallel 
nuclear program handled by the Navy, the goal of which 
is the construction of a nuclear submarine in the country; 
the Brazilian Complete Space Mission, including the 
installation of a satellite launching rocket by the Air 
Force; and the production of the AMX fighter-bomber 
by Embraer [Brazilian Aeronautics Company]. 


According to Cavagnart, all three projects were ‘“‘mis- 
takes,” because the country could have found other 
means for achieving technological development. How- 
ever, he thinks that 1t would be worse to end them now, 
when they are beginning to bring results. 


According to the Unicamp professor, the dimensions of 
the military projects can be gauged by the total cost of 
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the nuclear submarine project: $2.5 billion in 20 years. 
The launching of the submarine is planned for the year 
2005. 


Another fact demonstrating the sector’s importance to 
the society: nearly 90 percent of the researchers 
employed by the military are civilians, the cost of whose 
training has been defrayed largely by the Armed Forces. 


Another Unicamp researcher, Renato Dagnino, ques- 
tions the supposed financial benefits accrued from mil- 
itary research, estimating that it consumes 20 percent of 
the country’s total research and development budget. 


Dagnino notes that, in the U.S., military research carries 
an even greater weight (approximately 40 percent), but 1s 
more effective in terms of value of the product. Whereas, 
in the U.S., the military industry accounts for 4 percent 
of the GDP (gross domestic product), in Brazil, during 
1987, that percentage was only 0.2 (a result 10 times 
worse in terms of value of the end product). 


{[Box, p 1-12] 


Physics in a Critical Situation 


The picture of physics research in Brazil drawn yesterday 
at the International Seminar is dismal, as was to be 
expected. 


The physicists think that, to revive it, there must be a 
break in its umbilical link with the university. 


This viewpoint was upheld by Sergio Machado Rezende, 
aged 53, a full professor at the UFPE (Federal University 
of Pernambuco). 


According to Rezende, 84 percent of Brazilians with 
doctorates in physics are in universities, and 2 percent 
are in private business firms. 


In more industrialized countries, nearly a third are in 
industry. In the U.S., the proportion amounts to 50 
percent. 


There are in the country 1,350 holders of doctorates in 
physics; and in the U.S., 33,000. 


According to Rezende, the only solution 1s more invest- 
ment in the sector. Whereas industrialized countries 
apply $50 per capita annually, here the amount declines 
to $0.79. 


Brazil: Science Ministry Allocates $4 Million to 
Labs 


94W'S0425A Sao Paulo GAZETA MERCANTIL 
in Portuguese 23 Jun 94 p 11 


[Article by Rosemeiry Tardivo] 


[Text] Curitiba—Next month, the Ministry of Science 
and Technology is scheduled to release $4 million to 
increase the number of laboratories belonging to the 
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Brazilian Calibration Network (RBC), responsible for 
disseminating size standards for the production sectors. 


“There is an urgent need to expand our RBC structure, 
so as to meet the demand from industries that appears to 
be growing since the start of a veritable race for produc- 
tion certificates to implement quality programs.” This 
statement was made by Alexandre Ectchebehere, 
director of scientific and industrial metrology at the 
National Institute of Metrology, Standardization, and 
Industrial Quality (Inmetro). 


He is in Curitiba participating in the First International 
Seminar on Electrical Metrology (Semetro), which 
opened yesterday and will end today. Specialists from 
various countries’ laboratories are participating in it, as 
are representatives of research institutions and business 
firms in the electrical sector. 


According to Ectchebehere, the RBC was formed three 
years ago with 17 laboratories. There are now 50 units, 
and a 70-percent expansion was initiated in May by 
private enterprise. The Inmetro director explained: 
“These laboratories meet the demand completely, 
insofar as quality 1s concerned. They have the ability to 
track standards and to exercise qualitative control of 
measurements.”’ However, there is insufficient response 
to the requests for measurements on the part of indus- 
tries. 
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Ectchebehere commented: “For example, the North and 
Northeast regions don’t even have an accredited unit.” 
He claimed that the Ministry of Science and Technology 
is attempting to raise the number of accredited labora- 
tories to at least another 20; and, furthermore, to make 
funds available to those already affiliated with the RBC 
that wish to improve their technical facilities. He added: 
“The notice calling for those desiring to be included in 
these funds should be issued within the next few days.” 


The problem of sufficient quality and deficient volume is 
repeated in the electrical metrology area, for which there 
are 12 accredited laboratories in the country. The Sem- 
etro coordinator, Rubens Lopes Sa, explained that one of 
the objectives of the event 1s, precisely, “to disseminate 
information in this field, as well as to assess the level of 
information.” The promoter of the Semetro is the 
Parana Power Company (Copel), through its Central 
Electrotechnical and Electronics Laboratory (Lac), one 
of the national standard-setters in electrical metrology. 


Two years ago, the Lac developed a ““wattmeter” (instru- 
ment for measuring the watt), considered one of the most 
precise in Latin America. Lopes Sa, who coordinates 
electricity research and development at the Lac, 
observes: “The Copel gauges are checked by this appa- 
ratus, and thus we can claim that the Parana licensee has 
the most accurate power measuring standard in Brazil.” 
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